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THE END OF THE CENTURY STEAM ENGINE. 
As the nete h centary draws to a close the pen of 
the writer runs naturally toretrospection and compari 
son, and the astonishing advance which has been made 
n every sphere f human activity is being recorded 
in terms W ‘h ean hardly err on the side of over-state 
mien 1 sor R. H. Thurston has recentlv enriched 
the steal ngineering literature of the country bya 
charact " elaborate and valuable paper, read 
it the last sess of the American Society of Mechani 
il Engineers nthe steam engine at the end of the 
nineteet entur ‘hich are given the results of a 
ca fu : 1 stearn pulping engme of exceptional 
efficieney By way of introdaction, the speaker ex- 
plained that official trial of this engine exhibited 
su ‘ nusually close approximation in efficiency 
to ft {a é that arrangeivents were made 
for a scic study of the machine as a thermody 
natmic-engine, tf tests being conducted as a part of 
e acie vork the Department of Experimental 
Engines rh Siblev College 
It was in st quarter of the present century 
that Carn i lieutenant of the French army, laid 
pwn the the ums of a perfect steam engine, the funda 
mental priveiple of which may be stated as follows 
All eat received by the engine should be absorbed 
at the maxi 1m temperature of the evele : all heat re 
jected should be discharged at the minimum tempera 
ture of the evel The ideal Carnot elementary cycle 
is desecril Prof. Thurston as one in which the 
work produced is the difference between that of expan 
sit a stant maximum temperature and that of 
compress it ninimuaim, constant, temperature ; the 
york ssion with inereasing temperature and 
‘ ex! with decreasing temperature being 
means of a ibatieally ehanging temperature be- 
tween th tsof the evele. Whether the alteration 
of te ratu s affected DY such temporary storage 
of energy in favor of either heat or of work, whether 


1 regenerator, is unimportant, pro 


ded that a Ww h is stored in the process of redue- 
tion of temperature is restored, by precise reversion of 
tion, intl process of elevation of temperature 

On the question of return of heat to the boiler. the 


ideal feed- water 


heater is stated to be one which, tak 
restores 
the 


such manner as to imitate, ina way 


ing heat from * expansion side of the cycle, 


own maintained level, on 


it, at its temperature 


compress ) side iti 


and to a maximum extent, the “ regenerator action.” 


whieh is the ideal equivalent, economically, of the bal- 


transfers of 


aneed expansion anc compression energy 
the Carnot evele The problem is succinctly stated 
as follows : Could a way be found of taking out all the 


needed heat from the steam, between initial and back 


pressures, after the point of cut-off is reached, and of 
restoring it all, at unchanged temperature level, at the 
completion of the return stroke of the piston, equiva 
leney with the Carnot eyele would be complete. 

The wastes of our best engines to-day are usually not 
far from 20 per cent thermal and 10 per cent dynamic; 


whereas at the beginning of the century they were in 


Watt's best 


igines about 60 per cent thermal and 15 


to 20 per cent dynamic. While the progress of the cen 
tury bas been mainly in the reduction of internal 
thermal wastes, the progress of to-day is mainly 
in the improvement of the thermodynamic effi- 
eeucy Dy increasing the range of temperatures 
workes through and by improving § the eycle 
in the direction of approximation more nearly to 


Carnot's ideal. The outcome at the end of the century 


is a 


luty of about 160,000,000 foot-pounds per pound of 


pure carbon burned in the furnace of the best form of 


contemporary steam boiler 

[he tests were carried out on a Nordberg four eylin 
der, quadruple expansion pulping engine, operating 
under 200 pounds steam pressure, and under a head of 
about 600 feet between well and reservoir, the capacity 


being 6,000,000 gallons per 24 hours. The efficiency 


engine of Carnot was 84 
1,000,000 
British thermal units was 163,000,000 foot-pounds. A 


measnred againat the perfect 


i the duty measured on a basis of 


per cent an 
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comparison of these results with those obtained from 
other types of steam engines shows a steady and grat- 
ifying advance. Thus, a simple Corliss engine showed a 
duty of 93,000,000 foot-pounds per million B. T. U. 
supplied the engine. Compound engines show from 120 
to 138,000,000 foot-pounds; triple-expansion engines, 
from 137 to 150,000,000 foot-pounds; while the quadra- 
ple engine ander discussion has the record credit of 
163,000,000 foot-pounds per million B. T. U. 

A final summary of the limits of progress attained in 
the steam engine to date, in addition to the figures 
quoted, shows an economy, measured in B. T. U. per 
hour per horse power, of 11,160; an economy measured 
in B. T. U. per horse power per minute of 186; an econo- 
my in pounds of steam at 1,000 B. T. U. per hour of 
11°16; and an economy of fuel, 15,000 per poand; 
boiler at 80 per cent efficiency, pounds per hour of 1. 
The close of the century, therefore, in the opinion of 
the lecturer, finds the steam engine, though threatened 


best 


in the view of many writers with displacement by other 
motors, the great motor of the age. Moreover, it has 
been so far perfected, and the practical limits of pres- 
sure are coming to be so nearly approached by steam 
boiler constructors and users, that but little more can 
be expected of the designer 
$< +@-»______ 
THE AMERICAN BRIDGE. 

It is a distinet tribute to the originality of the 
American engineer and mechanic that so many of the 
forms of construction which are common to the world 
at large should have, when made in this country, such 
strong individual characteristics that they are best 
described by the were prefixing of the oational name. 
The American locomotive, the American ear, the Ameri 
ean bridge, the American buggy, the American ma- 
chine-tool, are a few of the objects upon which we 
have stamped the national impress so deeply that they 
are far wore strongly differentiated from similar ob- 
jects, as wade in Europe, than the various European 
types are from one another. Thus, to apply this state 
ment to the subject of the present article, a French 
bridge, as far as any distinctive characteristics in its 


design and construction are concerned, might have 
been built in England, Germany, or Russia; but a 


European engineer coming to this country and ex- 
amining a typical pin-connected truss bridge would 
know at once that its proportions were not determined 
or its parts fashioned in any European draughting 
office or bridge works 

The most elementary form of bridge, as represented 
by the plate girder, did not in the early days of Ameri 
ean bridge building receive the attention which was be 
stowed upon it in Europe, where it was employed in 
spans of much greater length than in this country. The 
cause probably lay in the superior facilities for the nanu- 
facture of iron and steel plates afforded by the mills and 
shops of the older countries. To-day, however, we are 
building plate girders of over 100 feet in length, and 
our work in this direction is well abreast of that of the 
rest of the world in quality and superior to it in econo- 
my of manufacture. 

For spans of much over 100 feet it becomes necessary 
to abandon the plate girder, economy demanding that 
the material of the solid plate web be concentrated in 
vertical and diagonal members by which the stresses will 
be constrained to travel back and forth between the 
flanges on their way to the abutments. Now it is just 
here, in determining the number, shapes, length, and 
inclination of these web members and the method of 
their connections, that the American truss has drawn so 
The latter, modeled 
with characteristic conservatism after the plate girder, 


faraway from the European type. 


is shallow in proportion to its length, and has its mate- 
rial massed in heavy chords answering to the flanges 
of the plate girder. The web is often made up of nu- 
flat diagonal with multiple 
tions, and is known as the lattice web, which is practi- 
cally a plate web lightened by the remo- 
val of surplus material. Such a bridge with its 
riveted connections is costly both in material and la- 


inerous bars, intersec- 


double 


bor, nor can its strains be calculated with the exactness 
which is obtainable in the type of bridge which has 
been evolved in this country. 

When it came to designing bridges of greater length 
than was desirable in the form of the plate girder, 
preliminary trials of an 
astonishingly wide variety of types, settled down to 
the pin-connected truss with great depth between the 
chords and great width of panel. The proportions 
adopted were entirely scientific and represented the 


American engineers, after 


arrangement of metal which would give the greatest 
earrying capacity for the least amount of structural 
material. The result, as compared with the typical 
riveted, multiple-intersection European bridge with its 
ratio of depth to length of 1 to 10, wasa wonderfully 
light, skeleton structure with a ratio of depth to length 
of 1 to 6, whose web material was concentrated in a few 
vertical posts and diagonal bars which intersected no- 
where except where they met at the top and bottom 
chords. The substitution of the pin for rivets at the 
connections contributed to accuracy, facility and cheap- 
ness of construction, and of erection at the site, and en- 
abled our engineers to put u) bridges at a low cost 
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which could not be approached by European builders. 
Indisputable proof of our position was given at the close 
of the last decade, when in a world-wide competition 
the contract for the great Hawkesbury Bridge ia 
Australia was awarded to an American firm. 

For spans of over 500 or 600 feet the truss is su- 
perseded by the cantilever and the braced arch. While 
we have erected some notable bridges of the former 
type, they are of course surpassed in dimensions. by 
the huge cantilevers of the Forth Bridge with their two 
main spans of 1,710 feet each; although plans have 
been drawn fora 2,000-foot cantilever across the Hud- 
son River at New York, which embodies the character- 
istic features of standard American bridge work, and 
would be relatively a less costly structure than the 
structure at the Firth of Forth. In the development 
of the braced arch, however, we hold the leading posi- 
tion, the 840-foot bridge across the Niagara Gorge being 
by far the largest structure of this type in existence. 
In this connection it should in justice to European 
practice be admitted that in the design of our later 
long span bridges there is noticeable a tendency to re- 
duce the extreme depth between chords, and shorten 
the panel width, using riveting connections more freely 
than in the strictly typical American construction, 

It is in the design of the longest bridges, of 1500 feet 
span and over, that America has made its most im- 
portant contribution to the art of bridge-building. 
The American wire-cable suspension bridge, with stif- 
fening truss, is incomparably the most economical type, 
and the easiest to erect where great distances have to 
be bridged in a single span. ‘ts fitness is due to the 
fact that its main members are subjected to purely 
tensile strains, and therefore require no bracing. to 
preserve their integrity, whereas in all other 
tems, whether of the truss, the cantilever or the arch 
type, the main members must be reinforced by a mass 
of bracing which adds enormously to the weight and 
cost of the structure. The suspension cables may be 
assembled in the form of innumerable small wires with 
a tensile strength of 200,000 pounds to the inch, which 
is by far the strongest form into which structural steel 
can be fabricated. The difficulty of deformation under 
moving loads may be absolutely eliminated by the pro 
vision of deep stiffening girders of the kind that are to 
be carried by the new East River Bridge. 

For a fuller study of this subject, reference is made to 
an illustrated lecture on Long-Span Bridges, by Prof. 
Burr, of Colambia College, whieh, commencing in the 
current issue of the SUPPLEMENT, will run through 
three successive numbers, and contain views and dia 
grams of the most noted long-span bridges in Europe 


SVS- 


and America. 


6 @=$E——— 
PRE-COLUMBIAN REMAINS IN MASSACHUSETTS. 

The evidences that Northmen were in Massachusetts 
in pre-Columbian days are derived from two sources— 
geography and archeology. The archzological evi- 
dence is obtained by comparing certain ruins of Massa 
chusetts with ruins of the Saga time in Iceland, and also 
with the native and early European ruins on the coast 
of North America. 
by cowparing the deseriptions of the country called 
‘*Vinland,” in leelandie literature, with the coast of 
North America. A most interesting paper on this sub 
ject was read before the Viking Club, of London, and 
also before the Section of Anthropology of the Ameri- 
ean Association for the Advancement of Science at 
the Boston meeting by Professor Horsford. 
Popular Science Monthly publishes this paper, with 
elaborate illustrations and diagrams, in the December 
number, and from this source we derive our informa 
tion. 

The geographical data for the paper are taken from 
the three oldest manuscript versions of the Story of 
Vinland. The author then takes the deseriptions given 
in the Icelandic texts and compares the various locali 
ties from Labrador down. Cape Cod seems to be the 
only eape north of Sandy Hook which corresponds with 
the description in the Saga, and near here we should 
look for Vinland. In the “Flat Island Book” it 1s 
stated the Lief Erikson’s party “came toa certai' !s 
land which lay north of the Jand.” That Lief Erikson 
should have thought that Cape Cod was an island is 
excusable, because it is impossible from the Cape to see 
the southern shore of Massachusetts Bay, twenty miles 
away. The chronicle afterward says: ‘‘ They sailed 
into that sound which lay between the island and 
the promontory which jutted northward from the land ; 
they steered in west past the promontory. There was 
much shallow water at ebb tide, and then their ships 
stood up, and then it was far to look to the sea from 
their ship.” The author of the paper then compares 
various localities on the New England coast which 
match this description. If the coast of North America 
should repeat the same geographical features, it would 
be obviously impossible to determine the site of Vin- 





The geographical evidence is found 


Appleton’s 


land by geography alone. 

At Boston we find in the Charles River and Boston 
Back Bay, a river flowing through a lake into the sea, 
where great shallows at its mouth are a conspicuous 
feature, and it is “far to look to the ocean.” Here 
then at Cambridge we can look for pre-Columbian re- 
































— 


DECEMBER 23, 1899. 


mains. The battle with the natives is then described, 
which also seems to confirm the supposition that the 
site was near Boston. When Prof. Horsford first 
visited the site which his study of maps and literature 
had led him to believe that this locality was Vinland, he 
found a few hollows in the hillside and also some broad, 
low ridges on the level ground, indicating that a build 

ing about 66 feet long by 16 feet broad once stood there. 
No digging was done here until after Prof. Horsford’s 
death, with the exception of a few trenches across the 
supposed site of Lief Erikson’s house on the other side 
of the creek. In 1896, during a visit of Dr. Gadmunds- 
son and Mr. Erlangsson, of Copenhagen and Iceland, 
extensive excavations were made, leaving practically 
nothing unexamined at this site. Three kinds of earth 
were revealed, black loam, yellow soil and finally clay 
and gravel. The ruins were at the junction of the two 
top layers. Throughout the black loam to the bottom 
were seattered fragments of china, glass, glazed pot- 
tery, pipe stems, broken bricks, ete., all belonging to 
the occupation of this region by the English. Two 
fireplaces were found, entirely unlike each other ; one 
of these was an Indian clambake neatly paved and 
piled with ashes and unopened clamshells. The second 
was about four feet square and was surrounded by up- 
right stones at the four corners, and it resembles the 
cooking fireplaces of the Icelanders. Although the 
outline of the walls can only be suggested, the few 
stones which were found at the base of the old walls 
were placed about five feet apart, asin the walls of the 
Saga-time. This, so far as it is known, is peculiar to 
that people and race. While this hut was being dug 
out, the attention of the explorers was called to stones 
protruding through the turf a short distance away 
and nearer to the water. When the earth was cleared 
away, it proved to be a rude, stone laid pathway lead- 
ing along the margin of the old creek to tl or. 
Here at the landing place a similar pathway b. «ed 
away in another direction, stopping suddenly near the 
supposed house of Thorfinn Karsefni. This pathway 
is called in Iceland a ** path to the sea.” It hasa wide 
margin of pebbles on one side and small heaps of stone 
on the other. This point of land is believed to be the 
only one on the coast of North America which has been 
found to correspond with the deseription of the site 
of Thorfinn Karsefni’s house. Ruins have been dug 
out which bear peculiar features characteristic of the 
period in Ieeland known as the Saga-time and differ- 
ing in certain essential features from the handiwork 
of all the native races of North America, and, as far as 
is known at present, from all other races in Europe or 
in America in post-Columbian days. 

a nn 
THE RECENT WELSBACH DECISION. 

On the 7th instant an opinion by Judge Shipman 
was handed down by the United States Circuit Court 
of Appeals for the Second Circuit, affirming an order of 
the Cireuit Court granting an injunction pendente 
lite against the Awerican Incandescent Lamp Com 
pany in an action brought by the Welsbach Light 
Company under the Rawson patent, No. 407,963, which 
covers the process of coating the well known incandes- 
cent gas wantles with puraffine or other suitable ma- 
terial to protect them from breakage in packing or 
handling. 

This opinion is of more than ordinary interest, since 
it establishes, for this circuit at least, the doctrine 
that in an infringement action where the invention 
covered by the patent was made in a foreign country, 
the patentee, to avoid the effect of prior use in this coun- 
try, may, under certain circumstances, carry his inven- 
tion back to the actual date of invention abroad. In 
this case the inventors filed an application for a 
British patent September 1, 1886, which was published 
July 23, 1887. The application for the patent in suit 
was filed in this country on August 21, 1888, and the 
defendant’s contention was that the patent was void 
because Welsbach (the original inventor of the lamp) 
had used the Rawson process in this country prior 
to the date on which the British patent was published. 

After reciting the facts, Judge Shipman says : 

“This question arises: Can an infringer defeat let- 
ters patent of the United States to an original inventor 
in a foreign country by proof that a few days before 
the date of a prior foreigu patent to the same inventor, 
bat not before the date of the application for such 
patent, and less than two years before the date of the 
application for a United States patent, the invention 
was used in this country by a person who did not in- 
vent it? 

“It is contended by the defendant that under See- 
tion 4886 of the Revised Statutes the Rawson patent 
was void, on the ground that the improvement was 
known and used in this country before the invention 
thereof, because the actual inventor is not permitted 
to show that the date of his invention was prior to the 
date of his foreign patent We are of the opinion 
that the language of the section refers to the actual 
and not an artificial date, and that where there is no 
contest between inventors, if knowledge in this country 
did not precede the actual date of the invention, un- 
less it had been used in this country for two years 
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before the application, the inventor was entitled to a 
patent. . . 

‘Our conclusion is that as against an infringer the 
patentee ina United States patent for an invention 
previously made by him and patented in a foreign 
country may, to avoid alleged use in this country by 


an infringer before the date of the foreign patent, 
show the date of the application for the foreign patent, 
for the purpose of showing the actual date of his in- 
vention in a foreign country. 

This summary of the Court’s conclusion appar- 
ently limits the application of the decision to cases 
where the prior use in this country is relied upon to de 
feat the patent, used by an infringer, but it would 
seem that in this case Welsbach was called an “ in- 
fringer” only because it was not affirmatively and con 
clusively proved that he was an original inventor of 
the method. 

— 0 — 
THE POLLOK LIFE-SAVING PRIZE. 

A decree arranging for the international competi- 
tion for the best life-saving devices in cases of disas 
ter at sea was signed December 9 by the Commissioner 
General of the Paris Exposition, M. Picard, and Ferdi- 
nand W. Peck, United States Commissioner-General. 
The first article provides for the opening of the com- 
petition for the best life-saving apparatus or devices 
for use in cases of disaster at sea. The competition 
will also inclade devices designed to save life by pre- 
venting vessels from sinking at sea as the result of col 
lisions. All the competitors must be exhibitors in the 
proper class, which is “equipment for the merchant 
marine.” It is also necessary to make a special appli- 
cation for participation in the competition, which ap 
plication is to be addressed to the Commissioner of 
the country to which the competitor belongs. This 
must be filed before March 1, 1900. The devices may 
be exhibited, or working wodels of the same or draw 
ings ona reduced scale will also be accepted, The 
cowpetitors must explain their exhibits by full and de- 
tailed descriptions of the construction and methods 
employed, the dimensions and names of the parts, their 
weight, cost of experiments, etc. The prizes will be 
100,000 franes ($20,000). The competition will be judged 
by an international jury, according to the rules set 
forth in the regulations of the Exposition. The jury 
will have the right to require a trial and tests, and 
will furnish facilities for this parpose, but all expenses 
connected with the trial and testing of the apparatus 
will have to be borne by the competitors themselves. 
The jury will take into consideration the value of the 
devices as preservers of life, not only when once in the 
water, but also in the case of appliances which de 
pend upon the aid of others than those rescued, such 
as boats, rafts, ete. Special attention will be paid to 
the facilities for carrying the devices upon the vessel, 
their seaworthiness, durability, cost, ease of mainte- 
nance, ete. The jury may award the entire amount to 
one person, if they deem it of sufficient value, or the 
prize may be split up among two or more inventors as 
the jury may think best. If none of the devices pre 
sented shall be deemed by the jury of sufficient merit 
to justify the award of the prize, the jury may reject 
all, but may reimburse any competitor they deem pro- 
per. The decision of the jury will be made known to 
the Seeretary of State of each country, and this official 
will attend tothe payment of the sums of award by 
the jury. The regulations will be distributed through 
the Commissioners-General. 

—>+-0 
REPORT OF THE WEATHER BUREAU. 

The annual report by Willis L. Moore, Chief of the 
Weather Bureau of the Department of Agriculture, is 
always filled with interesting particulars regarding the 
work carried on by this important branch of the gov- 
ernment service. 

The closing months of 1898 were specially stormy on 
the Great Lakes and the New England coast. The 
most severe storm in the memory of the living swept 
along the Massachusetts coast, November 26 and 27, 
causing a loss of at least 200 lives and many vessels. 
This appaling loss of life was mainly due to the found- 
ering of the “Portland,” which entailed the death of 150 
persons. The captain of this vessel ieft Boston Harbor 
at the regular time, as he had been in the habit of do- 
ing for years, although storm signals had been flying 
since eleven o'clock in the morning, and marine inter- 
ests had been completely notified of the coming storm. 
The disasters of this storm will not be soon forgotten, 
and the memory of it gives emphasis to the fact that 
the warnings of the Weather Bureau should be im 
plicitly heeded by all mariners, for had attention been 
given to the danger signals, the ** Portland” would be 
afloat to-day. The extension of the usual time limit 
of night forecasts from thirty-six to forty-eight hours 
has marked an important change in the forecast work 
of the Bureau. The forecast officials were directed 
that beginning Mareh 1, 1899, the period covered by 
night forecasts should be increased to forty-eight hours. 
The success already attained has fully justified the 
issuance of the order. The new stations in the West 
Indian region gave important news of the great 
hurricane of September 10, The warnings were of the 
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utmost value, and saved vast quantities of life and 
property. The Weather Bureau work on the Great 
Lakes has also been most sucéessful during the 
year, and the storm signals kept many vessels in 
port and prevented many casualties and large loss of 
property. The success which has attended the issu 
ance of the frost warnings during the year has also 
been marked, and have proved very useful to farmers, 
orchardists and gardeners. Among the most important 
cautions issued by the Weather Bureau are those 
which give notice to agricultural and commercial in- 
terests of the approach of abnormally low temperatures. 
Warnings of this class have been particularly success 
ful during the past year, and a not unimportant 
feature of the advices has been the estimates of the 
probable continuation of this injuriously low tem- 
perature. The recognized accuracy of the temperature 
forecasts has caused them to be closely watched by 
various interests, and in the commercial centers owners 
of perishable goods are almost absolutely controlled 
by advices received by the Weather Bureau ; and the 
special reports and newspaper comments give unques 
tionable evidence that the warnings prompted protec 
tive measures whereby crops, live stock, perishable 
goods and merchandise of the value of handreds of 
thousands of dollars were saved One warning which 
was issued to the truck growers in the South fifteen 
hours in advance of a cold wave saved $500,000 

The river and flood service did not develop any 
features of special interest during the year. The West 
Indian service is now in good running order, and the 
natural conservatisin of the inhabitants of the several 
islands in the West Indies and the Spanish Main has 
at last been broken down, and people are beginning to 
realize that the warnings are of the utmost value. 
Many expressions of thanks and gratification have 
been received from the local government officials and 
citizens for the inauguration of the service in the West 
Indies, the expense of which is borne by the United 
States government. 

A convention of Weather Bureau officials was held 
at Omaha, Nebraska, October, 1898, and the diseus- 
sions covered a wide range of subjects, all of which 
had an important bearing upon the practical work of 
the Bureau. The exchange of views and the discus 
sion of methods indulged in, were mutually helpful and 
stimulating. The convention was attended by eighty 
three delegates, and a ec inplete report containing all 
the papers and discussions was printed and exten- 
sively circulated. The personne] of the Bureau is kept 
up to its former high level and the discipline inthe 
Bureau is admirable 

The number of deaths by lightning stroke in the cal 


endar year 1898 was 367, and the number of injuries 404 


Nine hundred and sixty-six barns, sheds, ete., 735 
dwellings, stores, etc.; 95 churches and sehools and 70 


other buildings were struck and damaged by lightning 
the approximate loss being $1,500,000. Of the build 


ings struck, 40 were provided with lightning rod 855 
were unprotected, and in 952 cases it could not be ascer 
tained whether the buildings were provided with light 


ning rods or not The value of stock reported killed 


was $48 257, and 964 head of cattle were killed, 


At the close of the last fiseal year 17 kite stations 
were in operation, and 249 ascensions had been made 
in each of which the elevation attained exceeded 1,000 
feet. The work was continued until about the middle 
of November, 1898, at which time 1217 ascensiones of 
1,000 feet and over had been made. There is a steady 
increase in the number and excellence of meteorologi 
eal papers offered for publication in the Monthly 
Weather Review, which is admirably edited by Pro 
fessor Cleveland Abbe. 

—____-_—_—__» +9» —____ 
THE PROPOSED TUNNEL UNDER THE STRAITS OF 
GIBRALTAR. 

We are in receipt of a pamphlet describing the pro 
ject of M. Jean Berlier, C.E., of Paris, for an inter 
continental tunnel under the Straits of Gibraltar, mak 


ing a connection with the railways of Morocco Phe 


plan is a wost interesting one, although in our estima 
tion the’great cost of the same, which would be not less 
than $25,000,000, would hardly seem to warrant the ex 
penditure. The amount of traffic between Spain and 
Morocco would necessarily be rather small at first. 
Africa is at present the seat of many of the most im- 
portant engineering enterprises of the day, and there is 
no doubt that it has a great future in store for it. 
Moroceo is an ideal winter resort, and doubtless, if it 
could be easily reached, would prove a competitor of 
Algiers or even Egypt. The building of a new tunnel 
and railway line would andoubtedly largely develop 
the French colonies. The tannei is to have its north- 
ern terminal at Baqueros, Spain, on the Cadiz 
Malaga line, to the westward of Gibraltar. The south 
ern terminus would be at Tangier, which lies very near 
the west coast of Africa. The tunnel proper would be 
twenty miles long and the approaches would add over 
five miles more to the length. The pamphlet is ac 
ecoumpanied by elaborate maps and profiles showing 
that the tunnel is perfectly possible from an engineer- 
ing point of view. The scheme is an interesting one 
and should awake considerable discussion, 
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A BACK-PEDALING BRAKE FOR CHAIN AND CHAIN- 
LESS BICYCLES 

A back-pedaling brake which presents many novel 

features in its construction has been invented by 

Edgar 8. Stem and Arthur 0. Dunlap, of Alderson, 





A BACK-PEDALING BRAKE FOR CHAIN AND CHAIN- 
LESS BICYCLES 


Penn Fig. 1 is a general view of the device Figs. 2 


and 3 are cross-sections 


I'he bra Ing mechanisin is applicable both to chain 
ind chainless wheels and is containe n the erank- 
anger. On suitable bearings, a sleeve, B, is earried 
orming the trunnion for lriving ‘rear wheel, 


le sieeve RB 


erank-hanger is provided with a case 


he pedal shaft turns on bearings within t 
At one end the 
for the gear whee at the other end 
with a cap, D. Near the eay 

















the pedal-shaft, a cross arm, # 
is fastened, forming a ciutch 
having eccentric edges terminat 
shoulders, adapted to engage 
sponding shoulders on shoes, G, 
Wise provided with eccentric 
Recesses in the cross arms, & 


balls for rollers designed to engage t 
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shaft. When the shaft is driven forwardly by the pedals, 


the cluteh member, Z, on the gear end will be caused 


to turn with the shaft, in the manner just described. 
When it is desired to coast, the pedals are held station- 
ary, and the parts are free to ran. In order to stop 
the machine, back pressure is applied to the pedals, 
that the cluteh, Z, on the left end will throw the shoes, 
G@, out against the ring, A, thereby causing the ring to 
turn, contracting the brake-straps against the collar, J, 
B, and hence of 


5su0 


and stopping the motion of the sleeve, 
the gear, C. 
. —o + Oe - 
AN INSECT-POWDER DUSTER FOR PLANTS. 

To provide a means for discharging insect-destroying 
powder upon vines and shrubs, a duster has been in- 
vented by Alfred and Thomas R. Hopper, of Highland, 
Ne. na @ hich is of light construction, so that it can be 
easily carried about, and which is provided with a sim- 
ple means for regulating the Supply of powder to the 
discharge-tube., 

Fig. 1 isa perspective view of the complete device; 


Fig. 2 is a longitudinal section; Fig. 3 is a cross sec 


tion; and Fig. 4 shows an equalizing nozzle employed. 

The insect-powder duster is composed of a bellows 
communicating with a powder-chamber situated be- 
low a hopper and forming part of a discharge-tube car 
rying two divergent nozzles atthe outer end. The 
hopper-bottom (Fig. 3) bas triangular openings lead- 
ing to the powder-chamber and controlled by triangu- 
lar valve-plates, which are connected with a rod ex- 
tending outwardly through an opening in a wall of 
the powder-chamber. By operating these valves the 
size of the opening can be changed to permit more or 
less powder to pass to the chamber. In order to break 
up the lumps of powder in the hopper, triangular agi- 
tators are used, the upper ends of which, as shown in 
Fig. 2, are connected by weans of a rod with two links 


pivoted to opposite sides of the bellows. Hence, when 
the bellows are operated, the links are simultaneously 
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given a shear-like action and the rod is reciprocated 
to cause the agitators te break up the powder. 

The discharge nozzles are tunnel-shaped, and are so 
mounted that a space is left between their outer sur- 
faces and the inner faces of the discharge-tubes, so that 




















AN INSECT-POWDER DUSTER FOR PLANTS. 


the powder is forced both through the interior of the 
nozzles and along the exterior, to obtain an equal dis- 
tribution. A strap is provided by means of which the 
device can be hung from the shoulder. 

The construction deseribed enables the powder to 
be discharged directly down or horizontally through 
the foliage. If insects have infested the under side of 
a leaf, the powder can be discharged upwardly against 
the contaminated surface. The shape of the nozzle 
tends to spread a small quantity of 
powder over a large surface. 

AN ELECTRIC HOSE WAGON. 

The fire department of the city of 
Paris has recently provided itself with 
a hose wagon propelled by electricity. 








edges of the shoes, & A ring 


ioosely fitted within the crank-hange 


and a cam encircies the clutch mem 
ber, FH. and is held in place by the 
cap, D When the shaft forces the 
shoulders of the cross arm, ZH, into en- 
gagemet with the shoulders of the 
shoes, G, the shoes are turned loosely 
oy. K, and around with 

*h member, #. But 
when the shaft turns in the opposite 


lireetion, the rollers or balls are forced 


against the ¢ ntr inner edges of the 
es, thus King the shoes 
ul ring together Rigidly 
cured to the left end of the 
eveve, B, is a collar, J (Fig 


against which aet two 
brake straps, each fastened at 
one end of the crank hanyer 
by a dovetailed connection, L 
The other ends of the straps 
are connected with the rir 
K, by pins. When the ring 
is idle the brake-straps are 


oose: but when the ring is 


locked with the shoes, G@, and 
therefore turned with the 
shaft, the straps will be drawn 
tightly against the collar, J 
At the gear end of t 


crank-hanger a somewhat 


similar clutch mechanism is - 
provided Here ¢ also have 
a shouldered cross-arm KE 


ww lipinge 
shoes, G, held movably 
gether as in the first eas 
There is, however, no loose 
ring When the shoulders of 
the eluteh, 2 
shoes, G. are in engagement 
vith ear ‘ ther the cluteh 
ember BE. the shoes, and 
the shaft turn together 
When the clutch member, Z 
is turned in the opposite di 
rection, the rollers on the 
clatch member bind against 
the eccentric edges of the 
shoes and lock the gear and 


shoes together, so that the 


gear is caused to turn with the 

















































Fig. 1—ELECTRIC HOSE WAGON 


OF THE FIRE DEPARTMENT OF PARIS. 


This new automobile, which we illus- 
trate herewith, and which was devised 
and constructed in the department's 
shops under the supervision of Adju- 
tant Morvan, carries the crew and 
equipment necessary to fight incipient 
fires and save life. As the first experi- 
ments with it have been eminently 
successful, the city will, in a near 
future, be provided with similar ve- 
hicles, the use of which will have the 
advantage of saving time and also 
money, since the maintenance of the 
horses of the fire department costs at 
present at least $200 a day. The fire 
service of the coming Exposition will 
be performed by vehicles of 
the same nature. 








This wagon weighs, when 
empty, 3830 pounds, that is 
to say, less than one of the 
electric backs that have been 
running for some time past 
in the streets of Paris. The 
presence of the crew of from 
six to eight men and the 
equipment brings the weight 
up to about 5,275 pounds, 
each map being supposed to 
weigh 150 pounds. The box 
and all the motive parts are 
mounted upon a U-shaped 
steel frame, B, the curved 
front of which rests upon a 
compound axle through the 
intermedium of three springs, 
A, while the back is supported 
by an ordinary axle through 
the intermedium of a single 
spring. The tractive stress 
of the motor is exerted upon 
the frame through a rod, £, 
which serves at the same time 
as a chain stretcher. 

The box is divided into two 
parts; upon the front seat 
sit two drivers, of whom the 
one to the right wmaneu- 
vers the steering wheels 
through a large hand wheel, 
V, the controller by means 
of a small hand wheel at the 
side, and the pedal, }, of the 
mechanical brake by means 
of his foot. 

The hose reel, JN, is situ- 
ated under the back part of 
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the frame, of which it is independent. It consists of a 
drum mounted upon two wheels. Each of its ex- 
tremities is provided with a journal upon which is 
placed a ring that on the one hand is connected with 
the frame by a chain, and, on the other, with a wind- 
lass through another chain. Upon actuating the wind- 
lass by means of a lateral hand wheel, Z, the reel is 
raised above or lowered 
to the ground. In tl 
latter case, it is separat 
ed from the wagon for 
the unwinding of the 
hose. 

The box of accumula- 
tors, D, is suspended 
from the frame by four 
rods provided with roll- 
ers and springs. ‘The 
heads :of these rod: 
move upon knife edges, 
so that the suspension 
may be very elastic and 
assure a perfect verti- 
ealitv of the box under 
all circumstances. The 
box is of metal and 
contains forty-four ele- 
ments of C. G. S. accu- 
mulators, weighing 
about 1,140 pounds 
and having a capacity 
of 150 ampere-hours at 


a discharge of 35 am- 
peres. The accumulator 
plates are of the oxide 
of lead type. ‘The tech- 
nical service of the de- 
partment submitted to 
experiment various ele- 
ments furnished by dif- 
ferent French manufac- 
turers, but the only 
ones that gave satisfac- 
tion were those supplied 
by the Sociéré des Voi- 
tures et Accumulateurs 
Electriques, of Neuilly- 
sur-Seine. 1\ seems that 
the good results given by these accumulators are due to 
an improved method of making the paste with which 
the plates are covered. The dimensions of the plates are 
104¢ by 516 by 4¢ inches. The motor is of the T; type 
of 4,500 volts. It is provided with two armatures and 
two collectors upon the same shaft, but there is but 
one inductor wincing. The two armature windings 
are in the proportion of five to three, and may be 
coupled in several different manners by the controller 
in order to obtain different rates of speed without 
changing the coupling of the elements of the battery 
assembled in series, or without 
varying the excitation. The re ——___—_—_—__— 
sult of this arrangement is that 
the motor is always excited nor- 
mally and that the brushes give 
rise only to a minimum quantity 
of sparks. The flat form of the 
battery allows of its being in- 
stalled-ander the box. The con- 
troller lever permits of seven 
speeds being obtained, the great 
est of which does not exceed 13 
miles an hour 

In front of the box, under the 
eves of the driver, are placed 
the following measuring and con- 
trolling apparatus : 

(1) An aperiodic voltmeter, (2) 
an aperiodic amperemeter, (3) a 
fusible lead circuit breaker, (4) a 


THE FRONT OF THE GREAT 
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distributing box into which may be inserted a spring- 
jack connected with the charging cables, ora plug, of 
which the presence is necessary for the passage of the 
eurrent from the battery into the motor, and which 
when withdrawn renders the vehicle immovable ; (5) a 
series of interrupters controlling the incandescent lamps, 
lanterns, and a lamp for lighting the measuring ap 





INTERIOR OF AN INDIAN HOUSE, YAKUTAT BAY, ALASKA 


paratus ; (6) an interrupter controlling a collector for 
supplying two are lamps of 10 amperes, designed for 
lighting the field of operations. 

The accumulators permit of making a run of 60 
miles, without recharging, at a speed of from 7 to 9 
miles an hour. Such speed can be easily increased to 
13 miles an hour at night, when the way is clear. The 
consumption is, at a speed of 9 miles an hour, from 35 
to 40 amperes at 90 volts. By consuming 50 amperes, 
13 miles may be made upon a level. As the radius of 
the fire centers is 5,000 feet, on an average, from 3% to 
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41¢ miles would be run, provided the vehicle were 
called out two or three timesa day. This assures of a 
return in good condition. 

The reel at the back carries 525 feet of 2°¢-inch bose, 
while 260 feet of a smaller diameter, along with three 
nozzles, are arranged in a box. The equipment is com- 
pleted by a short ladder suspended at one of the sides 
of the wagon 

The hose carriage ha 
received a very prac! 
eal test and is now work 
ing in admirable fast 
ion, At several fires if 
arrived before the et 
gines and hose earts 
drawn by horses he 
Fire Department of 
Paris has ordered six 


other electrically-pro 


Vw 


pelled = fire-extinguish 
ing machines of differ 
ent models, including a 
hook and ladder and 
steam fire engines; they 
will be in use at the Ex 
position 

For the above par 
ticunlars and the en 
gravings, we are il 
debted to Le Magasin 


Pittoresque 


— =_-+ 
THE LATE ALASEA 
EARTHQUAKE. 


For weeks preceding 
the Viole ny volcanic 
eruption in the island of 
Hawaii, severe ad 
monitory earthquakes 
were  feit all along 
‘the western shores of 
the North 
continent from the 


American 


isthmus of Panama t 
Along 


the coast of California 


Puget Sound 


numerous shocks of un 
common severity oceur 
red and continued until the outbreak of Mauna Loa on 
the morning of July 4 last, when they appeared to sub 
side. The quietness was only temporary, however, 
though the seene of disturbance was transferred from 
equatorial to Arctic latitudes. Alaska was the theater 
fora display of seismic power such as the world has 
seldom witnessed, which, had it happened in regions 
less remote or had been popu ated by others than a 
few seattered bands of aborigines, would have been a 
catastrophe at which the world would have grown 
pale at the bare recital. Fortunately the dreadful up- 
heaval had witnesses among 
white men, and what would 
have been an incident of horror 
to be preserved among the tradi 
tions of a few terror-stricken In 
dians was carefuliv observed by 
men whose probity places their 
recital beyond the suspicion of 
a doubt. The effects of the 
shocks were noticed far at se, 
by navigators, from which the 
enormous extent of the disturb 
ances can be easily calculated 
The Poget Sound country was 
coincidently shaken, and from 
all accounts it would appear 
that with Mount St. Elias as 
a center the region affected 
by the shocks wasfully four 
diameter 


thousand miles in 
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MOUTH OF THE SUB-GLACIAL STREAM, MUIR GLACIER, ALASKA. 
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The effect has been to permanently change the con- 
tour of portions of the Alaska coast. Many well-known 
islands have been swallowed up and others risen In 
their places, Landmarks well defined and known to 
every navigator of the coast Dave disappeared, and 


“rv glacier from Juneau and vicinity, including all 


eve - 

those known to tourists in Glacier Bay and elsewhere, 

have suffered wutilation, which destroyed their won 
us Deauty and ieve i their mighty ramparts for 
uusands of feet back from the sea. In the North 

“ t Terr \ il “nl » reported to have been seen 

! ges wi were pever before observed 
Puget Sound was violently shaken, and in the distant 

i s ol I \la 1 Archipelag severe earthquake 

cKS exe ‘ iar Along the coast near 

Mount St. Elias tl upbeaval was accompanied by 
huge wd 1 matic waterspouts, while enormous 
t 1} Waves rus! t e sea With overwhelming 
pow (iyeat i cs fe from the sides of the moun- 
tains a t valievs below The earth 
moved wit tl 1 “ and undulation of the 
waves of the sea, si cing mountains from their bases 
and prostrating tf hug forests that covered their 

r} la quake was September 10, 

iv ur gs ks bad been felt for some time 
prev } I} ‘ men wer yrospecting on the 
Diss intment Bay, whieh lies at the foot 

f Mou Sct. Elias and contains the great Hubbard 
Y wi is | observed only by scientists and 
explorers, lying, as doe far beyond the route of 

ts, and about fifty miles west of Yakutat Bay 

rhe prospectors were camped on a ridge separating a 

g fresh wat lake from the ocean A violent 

‘ W n the obstruction, and the great flood 

fr ak t down the bank, carrying the three 

men along wit t Concurrently, a great cidal wave 

swe! t the bay, which washed the men back again 

and left t high and dry upon the side of a woun 
ta 

Chev deseribe the oscillation of the earth as terrific, 
ind w s » the destruction of the whole 

nt of Hubbard glacier, with its face of solid ice ex 
‘tending several hundred feet above the tide. For a 

rom the sea the glacier was fractured and thrown 
I i Che men fle to Yakutat Bay fifty tiles 
tant, and reached that point after a journey beset 
with. pe At Yakuta Ba Rev sheion Jackson, 
} ica Superintend of Alaska, happened to 
i Vis rh H vraD i describes the tremendous 
ynVulsions ace panving the shocks, the undulating 
: ! is ti i wave swept back and forth, to 
geth rmous tidal waves which rushed 
int t " wnd vere engulfed in the crevasses 
which « é slong the shores. The terror inspired 
a ng t Indians at the Yakutat Mission was un- 

s in j t ig no tives were iost 
i ! sastrous and permanent effect of the 
ouake - seen among the giaciers Foster glacier, 
ur J 10, has bad its Deautyv almost ce stroved All 
att t n ! uting on Taku Inlet, whieh the 
e1 had seul ire nto wondrous and enchanting 
has been thrown into the sea, and rumor asserts 
‘ Glacier Bay, including the Great Muir, 
iffered the same catastrophe. Tourists in Alaska 
first impressions of the mighty 
I gia it xt landward for over forty 
miles. a fr n river with over twenty lateral branches. 
It fronts upon the sea for two miles and a half, a wall 
of ice from two to three hundred feet in height. 
wry gs give it a de} of seven hundred and fifty 
eet below the tide, so that from base to summit itisa 
isand feet hil From this wall of ice every min 
ute there drops to the sea 45,000 tons of ice, or every 
lav no less tha 200,000,000 cubie feet. Reports are 
that the w e front of the Muir glacier and extend- 
ing back for a mile bas been cast into the sea. Odceur- 
ring at a when the coasts of Alaska were deserted, 
fu ffects of the earthquake will not be known 
x r permits the advance of the tourist 

i ext 
--e-> — 
The Population of London, 

Last year’s statistics show that the population of 
Lond i 484 j Fur every 1,000 inhabitants there 
were 4O births and 17°7 deaths The nuwber of infants 
who died in their first vear was 158 for every 1,000 
births During the period extending from 1887 to 1896 
the mortality was lower than in Paris, Brussels, Am 
ste ul B ind Copenhagen: but in 1897 it in 
creased to such an extent that it is now very little 

er than that of most European cities, Rome in- 

1ded 
—> + + a —— 
The World's Corn Crop fer 1899, 

The world’s corn crop for 1899 is 2,611,000,000. bush 
els, of which the United States furnishes 2,200,000,000 
bushel \ Hungary furnishes 98,000,000 bushels, 
i Serie * falling off from the 53.000.000 bushels of last 
year Argentina comes next with 72,000,000 bushels, 


then comes Italy with 68,000,000 bustiels. The crop is 


about 111,000,000 bushels more than the average crop 


of the last four years. 
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RAILWAYS OF THE WORLD COMPARED. 

If the railway statistics for the whole world were as 
accurately and conveniently tabulated as are those of 
this country, it would be a simple matter to compare 
the various foreign countries among themselves and 
One has not delved very 


with the United States. 
far into the accumulated mass of statistics whieh are 
necessary for such a comparison before he begins to 
appreciate, as he never did before, the excellence of 
the statisties of the United States, as drawn up in our 
own “Poor's Manual,” from which it is needless to 
say our data, as far as the United States is concerned, 
have been derived. There is no annual publication 
devoted to the statisties of European and other rail- 
roads that professes to have the same scope and 
thoroughness as the work referred to. In some of the 
countries, owing to the delay occasioned chiefly by 
governmental red tape, it is rarely that one can find 
statistics that are brought up to within two or three 
vears of those obtainable for the United States. The 
figures for foreign countries given in the present 
article are based largely upon the Universal Directory 
of Railway Officials, an excellent work io its way, 
which is published annually in London. The totals 
as drawn up from this work, however, have been veri- 
fied or corrected by statistics which we have person- 
ally obtained from the proper authorities in the coun- 
tries themselves 

It is a well-known fact that while comparison by 
numbers conveys a very adequate impression up to a 
certain limit, when we pass this limit the mere state- 
ment of numbers is not sufficient. Hence the popu 
larity of comparisons which are made by graphical 
representation 

TorTaL LENGTH OF RAILROAD TRACKsS.—The group 
of locomotives on the front page represents the relative 
length of the total amount of railroad track in the 
leading countries of the world, It will be seen that the 
United States stands at the head of the list and easily 
forms a class by itself, with a total mileage of 184,582 
miles. The other five countries represented can only 
total among themselves about 126,000 miles, the United 
States, therefore, having 58,000 miles more than all 
the rest together. We must bear in mind, however, 
that a mere comparison by the length of the track 
alone does not give an accurate idea of the relative im- 
portance of the railroads. There are many other con- 
siderations involved, such as the amount of rolling 
stock, the number of trains that are run, the num- 
ber of passengers carried, the total amount of equip- 
ment in the way of engines and cars, and the total 
amount of freight that is earried. When all these fea- 
tures are taken into consideration, we find that the 
position of the United States is not so commanding, 
although she still has a pronounced lead over all other 
countries 

LOCOMOTIVES 
locomotives, the United States comes first with a 
total of 36,746. Great Britain comes next with 19,- 
602, ora little over half as many. Then follow Ger- 
France with 10,502, Russia with 
Now, by 


In a comparison of the number of 


many with 16,842 
8.748, and British India has a total of 4,258. 
dividing the total length of track by the number 
of locomotives, the reader can wake for himself an 
interesting comparison tending to show the density 
of the traffic in each country, the same point being 
brought out, of course, by dividing the total length of 
track by the number of passengers carried and the 
total tons of freight that are hauled every year. It will 
be seen that Great Britain has the largest number of lo- 
comotives to a given length of track, while the United 
States and British India have the smallest proportion 
to the mile. Here again an important moditization must 
be made ; for all locomotives are by no means alike in 
size and power, the American engine being a far 
heavier and more capable machine than those of 
Europe. Not only is the American engine more pow- 
erful, but it is more heavily worked, and if we were to 
increase the totals of the United States by 50 per cent, 
we should get a figure which more correctly represents 
the motive power of this country as compared with 
that of the others mentioned in our table. There are 
no locomotives in Europe to compare with the giant 
freight locomotives lately built by the Schenectady 
or Brooks works, which weigh over 100 tons without 
the tender, and are capable of exerting a drawbar- 
pull of 22 to 25 tons, and hauling on the level a 
train nearly a mile in length and weighing over 5,000 
tons. 

Cars.—In the table of the total number of passen- 
ger cars, it will be seen that the United States ranks as 
third, Great Britain coming first with the enormous 
number of 62,252, Germany being a poor second with 
34,590, and the United States third with 33,8938. Here 
again, as in the case of the locomotives, it must be re- 
membered that the American eight-wheel passenger 
ear is larger and has a greater carrying capacity than 
the English four or six-wheel passenger coach. In 
length it is approximately double and in passenger- 
carrying capacity it is from 30 to 50 per cent larger. 
The absence of ‘any platforms or a central aisle on the 
typical English coach enables it to carry a larger num- 
ber of passengers in proportion to its length than is 
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possible on the American car; but nevertheless it is 
certain that the average American car has consider- 
ably larger capacity than the average English or 
European coach. At the same time we must remem- 
ber that American ideas are very rapidly being adopt- 
ed in the equipment of English and Continental roads, 
and the eight and twelve-wheel corridor or central 
aisle type is gradually taking the place of the smaller 
and less convenient ‘carriage ” of former days. 

FREIGHT CARS.—In the comparison of the freight 
vars the United States has an enormous lead, not 
merely in numbers, but also in the capacity of indi- 
vidual cars. With a total of 1,284,807, she has about 
double as many as Great Britain and about four times 
as wany as France or Germany ; moreover, the aver- 
age American freight car is a giant compared with the 
European ** wagon” or “track,” for while the latter 
has a capacity of five to eight or ten tons, the average 
Awerican freight car will run from ten to twenty tons ; 
so that it is not stating the case too strongly to say 
that the total carrying capacity of all the freight cars 
of American railroads is from three to four times as 
great as that of the English “goods wagons,” as they 
are called, and about 100 per cent greater than that of 
all the combined freight cars of the five foreign rail- 
road systems ineluded in this comparison. 

PASSENGERS CARRIED.—When we come to the 
statistics of passenger cars, Great Britain holds a com- 
manding lead over all other countries, with a total of 
1,062,911,000 passengers carried in one year. The 
United States comes next with over 698,342,000, includ- 
ing over 183,000,000 carried annually by the steam 
railroads of the Manhattan Elevated Roads, New 
York; Germany is a good third with 646,461,000. 
Then there is a considerable drop, France carry- 
ing 382,240,316, followed by British India with over 
160,000,000, and Russia with a total of over 97,000,- 
000. At first sight these figures are somewhat stagger- 
ing, especially when we compare Great Britain with 
this country, and it will naturally be asked how, with 
about one-eighth as many miles of track, Great Britain 
should carry forty-five per cent more passengers. Here 
again there is a qualifying factor to be considered. 
The length of the average passenger journey in this 
country is considerably greater than that of the aver- 
age railway journey in England. This is due to the 
vast extent of country and the great distances that are 
traveled in the United States. There is, moreover, a 
far larger proportion of the British populace dwelling 
in cities, and a large percentage of the city dwellers 
are carried to and from their work by suburban pas- 
senger trains, the amount of suburban travel in greater 
London alone with its five or six million inbabitants 
being enormous; furthermore, the liberal provision 
of what are known as parliamentary and workmen's 
trains, aud the remarkably low rent at which suburban 
cottages may be obtained, enables the British work- 
mman to become a suburban resident to an extent that 
is not possible in this country. Another explanation 
of the enormous passenger travel in Englaud is to be 
found in the large number and great popularity of 
cheap excursion trains, which are run during several 
months inthe summer. Travel of this kind, which is 
earried largely in the United States by the magnificent 
system of river and shoal-water steamers, is in Eng- 
land taken care of almost entirely by the railroads. 
The facts quoted will, in a lesser degree, explain the 
large totals of passenger travel in relation to length of 
railroad track in Germany and France. 

TOTAL FREIGHT CARRIED.—As we should naturally 
expect in a country where the provision of freight cars 
is so generous, the total amount of freight carried in 
the United States is far in advance of that of any other 
country, the total given in millions being for the United 
States, 913: for Great Britain, 437; Germany, 276; 
France, 120; Russia, 97; and British India, 39 million 
tons. A curious fact is brought out in this comparison 
as between the United States and Great Britain, 
namely, that the British freight wagon is ordinarily 
loaded more nearly to its full capacity than the Ameri 
ean freight car; for although, as we stated in-a pre 
ceding paragraph, the capacity of all American cars is 
about four times that of all English ears, the total 
amount of freight carried is only double as much. Just 
here is to be found one reason why the large capacity 
of the American ear is not suited to the English rail- 
road system, where consignments to particular villaces 
and small towns frequently have a whole ear reserved 
to themselvés, so that the car may be dropped at its 
destination and the train proceed without any delay 
of unloading. The English claim that by using a 
smaller car the proportion of the paying load to the 
dead load, that isto say, of the freight to the ear, is 
larger than it would be if the large capacity American 
ear were used. The truth of this contention certainly 
seems to be borne out by the figures referred to in our 
table. 
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THE Agricultural Department will make an interest- 
ing exhibit at the Paris Exposition covering irrigation 
methods in the West. A government expert will bave 
charge of the exhibit, which will include photographs. 
working drawings and models of irrigation plants. 
































Re, Cee 


DECEMBER 23, 18a9. 


Science Notes, 

M. Henri Coupon has been experimenting with the 
action of anesthetics on seeds. He shows that they 
do not injure the grain, but the insects that attack it 
are destroyed. Chloroform is recommended. The 
grain is, however, very sensitive to anesthetic vapors, 
which retard their germination or kill them. 

In Siam the liquid measure used is derived from a 
cocoanut shell which is capable of holding 830 tama- 
rind seeds, and 20 of these units equal a capacity of a 
wooden bucket. In dry measure, 830 tamarind seeds 
wake 1 **k’anahn,” and 25 “k’anahn”™ make 1 “sat,” 
or bamboo basket; 80 ‘‘sat”™ make 1 ** kwien,” or eart 
This is an example of the primitive origin of most units 


os. 


of weights and measures. 

The subject of green oysters has recently awakened 
considerable attention. They are more highly prized by 
many consumers abroad than the ordinary kinds. The 
opinion is widespread that the greening is injurious. 
The Marennes oysters are harmless, however, and the 
color does not depend upon the presence of a particu- 
lar pigment. These oysters are very popular abroad. 
No trace of copper or iron has been found in them. 

An extraordinary floor has been laid in the London 
Coal Exchange. It is constructed of inlaid wood, and 
the pieces are arranged so as to represent the mariner’s 
compass. Some of the slabs of wood, of which there 
are altogether 4,000, bave interesting historical as 
sociations. ‘Thus the one forming the haft of the dag 
ger in the city corporation arms is a portion of a tree 
planted by Peter the Great when he worked as a ship 
wright at Deptford. 

Since the first of January, 1899, up to October 31, 
Consul Ridgely, of Geneva, estimates that no less than 
2,500,000 tourists have visited Switzerland, and that 
they have each left in the country an average of 80 
franes, or $15.44, or a total of $38,600,000. The popula 
tion of Switzerland is 2,933,300, The per capita wealth 
of the country has hitherto been estimated at $14, but 
the influx of money brought in annually brings it ap to 
$29.45, and from one of the poorest countries per capita 
to one of the richest. 

Within the last eighteen years 8,670,120 square miles 
have been added to the colonia! empire of the great 
colonizing powers. The total, not including Egypt nor 


the Soudan, is as follows: 
Square miles 


Great Britain , seen oneeresteeresapte 3 97,512 
France ‘ — be eeoeseeecsuse Perr | 8. 
Germany...... es ove ; edadcansvens «1 CR 070 
Russia... . eccoseccecese  <eeeeuume 265,381 
Uneted States, ....... .ccccevess - $00. cee ceeeee 100,001 
PREOGUD ch. edaceucebaue sce 0.0 cocccchossuanebe . 123,677 
Portuga! eueesbescetéeuabiies ossenevscend cove aosee |6SBOS 
Spain . ‘ ° : osocs TOS 


According to The Medical Record. the death rate 
for consumption in the State of New York, for the first 
eight months of 1899, showed an increase over the 
same period in 1898 of 669. Should this rate of in 
crease prove to have continued the remaining four 
months, when the statistics have been compiled, the 
increase in 189) will be about 1,000 deaths, and will 
reach 14,000 deaths from pulmonary tuberculosis in 
the year, the highest rate ever known in the State. Dr. 
John H. Pryor favors the appropriation by the Legis- 
lature of $200,000 for establishing a State sanitarium 
for incipient consumptives, believing that in caring 
for them at the proper place and time until they are 
well or improved, they ean be saved. 

We have received the first Annual Report of the 
New York State College of Forestry, for 1898, which 
contains full information regarding the valuable work 
which has been carried on. A demonstration area to 
be set aside for the use of the College in the Adiron 
dacks was selected by Prof. B. E. Fernow, the Director 
and Dean of the New York State College of Forestry, 
after a careful inspection of the available sites, but 
it has not as yet been turned over to the College. 
It is estimated that between 1,000,000 and 2,000.000 feet 
of logs, and 5,000 to 10,000 cords of wood will be the 
actual growth to be cut annually off the 30,000 acres. 
Prof. Fernow desires an appropriation of $30,000 to 
promote the work. It is intended to manage tlie pro 
perty for financial results as well as for demonstration 
of sylvieultural methods. 

It has been suggested that copper-plated zine be 
used for photo-engraving. It is fully equal to cop- 
per, and the copper-plating costs very little if done 
on a manufacturing scale. The zine plates are eare- 
fully cleaned with potash to remove all traces of 
grease and they are connected to the cathode in an 
alkaline depositing bath, plain copper plates form- 
ing the anode. After five minutes the plates are 
removed and polished with whiting. They are then 
transferred to an ordinary depositing bath and al- 
lowed to remain for four minutes. On removal the 
plates are again polished with whiting. A fish glue 
sensitive coating is used on the copper plates, and 
after development, as usual, a 40 per cent solution of 
ferric chloride is employed for the first etching, two 
minntes being allowed ; the copper film being thus dis- 


solved, the etching is continued with 3 per cent nitric: 


acid, 
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Engineering Notes, 

It appears from British consular reports that Moroc- 
co offers a considerable field for the engineer. There 
are at present no roads, railways, telegraphs, canals 
nor harbors. 

American locomotives are used on the Bombay, 
Baroda and Central India Railway. The extent to 
which American locomotives are being used abroad 
does not fail to awake voices of anguish among the 
foreign press, 

The New York Railroad Commissioners, who have 
been testing the efficiency of various forms of brakes 
for use on street railway cars, finished their tests on 
November 23. A report on the twenty-one devices 
submitted will be made public in the course of a 
wonth. 

On December 9, over 160 feet of the Place de 
Etoile fell down into the Metropolitan Railway tun 
nel. A number of trees were also carried away. Some 
fear has been felt for the Arch of Triumph. It is 
thought that the work of the underground railway 
which crosses the square may endanger it, 

The South Kensington Museum is constantly adding 
to the collection of scientific instruments and models 
of old-fashioned machines. We learn from Industries 
and Iron that they have now made a large number of 
additions of modern machinery and tools such as a 
coal gas purifying house, a Belleville boiler, a launch 
engine, water-tube boilers using liquid fuel, a trans 
former, steam turbine, ete. Many of the machine 
models are shown in motion, 

The first Bessemer rails ever made were rolled in 
1856, and analysis shows that they had the following 
composition: Carbon, 0°08 per cent; silicon, traces ; 
sulphar, 0°162 per cent; phosphorus, 0°428 per cent; 
arsenic, traces; manganese, traces; iron, 99°33 per 
cent. At that time the pernicious influences of sul- 
phur and phosphorus were not known, and as the 
behavior of the rails was unsatisfactory, their manu- 
facture was abandoned, and not resumed till 1864. 

An imposing monument surmounted by a bronze 
statue, erected to Ferdinand de Lesseps at Port Said, 
was unveiled on November17. It was the work of 
the French sculptor M. Fremiet. .1t stands on a small 
artificial island at the entrance to the harbor, so that 
it comes into view immediately one approaches the 
roadstead. The statue is nearly 20 feet high. In one 
hand it holds a map of the Isthmus of Suez and with 
the other hand it points to the entrance of the Canal. 


Locomotives were built for English railroads in 1840 
in the shops of William Norris & Company, which now 
form a part of the Baldwin Works. Four locomotives 
were built to work the Lickey incline of the Birming- 
ham and Gloucester Railway, now a part of the Mid 
land system. The engines weighed 21,500 pounds and 
the drivers were 48 inches in diameter. One of the 
four is said to have hauled atrain of loaded wagons 
weighing 74 tons up a grade of 27 per cent at a speed 
of 9%¢ miles per hour. 

There were at the close of 1896, 2,284 miles of railway 
owned and operated by the Swedish government. 
There are 7,820 persons ewploved during the brisk sea- 
son, and the rolling stock consists of 502 locomotives, 
428 bagyage cars, 892 coaches, 3 dining cars, 45 postal 
wagons, 6 combined coaches and baggage wagons, 21 
prison vans and 12,161 freight cars. It is a curious 
fact that 30 deer were struck by trains, while only 
6 horses and 18 cows were killed and injured in the 
same period. 

A Birmingham company of railway coach builders 
are now constructing a hospital train composed of 
seven ainbulance coaches and another concern is build- 
ing a number of steel-plated railway bogie vans. They 
are plated internally and externally with Siemens- 
Martin steel. While they are not strictly speaking 
armored cars, they are fireproof and would stand a 
considerable assault. The cars are painted and stained 
to resemble teak, the wood of which the other carriages 
used on the Cape lines are now made. 


The army transports “Logan,” ‘*Meade” and 
** Thomas ” are model vessels for the carrying of troops, 
and they have an aggregate capacity of 5,000 officers 
and men. The fittings on all of them are most elabor- 
ate, and on the ‘*‘Logan” include folding metallic 
bunks, supported by steel tubes and arranged three 
inatier. Shower baths and a refrigerating apparatus 
for preserving fresh meat for issue en route are pro- 
vided. A meat-chopping machine is operated by elec- 
tricity and it has a capacity of 500 pounds per hour. 


Special varnish for aluminium is made by soaking 
100 parts of gum arabie in 300 parts of liquid am- 
monia. This is heated about an hour and then allowed 
to ..0l and the varnish is ready for use. The alumni- 
nium to be coated is cleansed with soda and allowed to 
dry in a warm place, and after having covered the sar- 
face with the varnish it is heated in a furnace to a tem- 
perature 300° Centigrade for ashort time. After cover- 
ing aluminium with a coating of this varnish, it ean be 
painted and polished without any fear of scaling off or 
cracking. 


407 


Electrical Notes. 
The Baltimore Fire Department is to have a search 
light similar to the ones which are being made for New 
York for use in fires. 


Abyssinia has a telephone line 300 miles long con- 
necting the capital and the important city, It was 
constructed by a Franco- Russian company 


The largest stationary steam turbines in the world «1: 
being built by the firm of C. A. Parsons & Compar 
for a wunicipal lighting plant at Kiberfeld, Germauy. 
They are 1,400 horse power each. 


Ten thousand horse power will be transmitted from 
Garvin's Falls, fifteen miles from Manchester, N. H., 
to that city for lighting, power and street railway busi 
ness. The water power is one of the finest in New 
England, and the new enterprise can hardly fail to be 
successful. : 

Twenty-five fire alarm boxes have been put into use 
in New York city as an experiment, and if their opera 
tion proves successful the samme apparatus will be gene 
rally adopted. The boxes are arranged so that two-or 
more alarms may be sent simultaneously over the same 
circuit without causing confusion, and each alarm will 
be recorded at fire headquarters. With the present 
system, when two alarms are sent in over the sawe cir 
cuit, confusion and delay often result, 


An American company has been awarded the con- 
tract for the supply of all the trolley, feed and span 
wires for the equipment of the lines of the Havana 
Railway Company. The concession to convert the 
principal existing horse and steam tramways in Ha 
vana into electricaily-equipped roads has also been 
granted. There are 54 miles of road in all. The feed 
wire will cost not less than $200,000. It will be the 
largest export contract for electrical wire ever placed 
in this country ; 2,200 iron trolley poles have been 
ordered at a cost of $85,000. According to The Ameri 
ean Exporter, the Havana company has also ordered 
sixty carloads of terra cotta conduit in this country, 


Wireless telegraphic communication will be estab 
lished between five of the Hawaiian islands by an 
American company. Although many engineers re 
garded the connection of the five islands by cable as 
impracticable on account of the coral reefs, an Ameri 
ean company had, says The Electrician, about decided 
to attempt it, as the needs of telegraphic communica- 
tion had grown most urgent. On hearing of the re 
markable success of the Marconi system, the company 
investigated it and found that it would cost much less 
and be mvure practical in many ways than a cable A 
regular telegraph business will be done by the com 
pany, installing the wireless system. The distance 
over which communication will be established will 


vary from 8 to 61 miles, 


A correspondent of The American Electrician re 
cently made use of some telephone apparatus for an 
alarm system. A bank vault was counected with a 
roow of one of the officials in the same building, s« 
that anyone attempting to entel when the switches 
were on would turnin an alarm. Inthe vault is avery 
sensitive telephone transmitter, the primary current of 
whieh is controlled from the receiving end. At the re- 
ceiving end is a complete telephone and the necessary 
switches. When an alarin comes in, the person at the 
receiving end allows the current to pass through the 
primary of the induction coil of the vauit transmitter 
and with his receiver can hear distinetly the slightest 
noise in or near the vault. With the aid of this sys 
tem it is positively known if the vault is being tam 


pered with before the police are summoned 


The ordinary wethod for the preparation of chromic 
acid to be utilized as oxidizing agent ix the following 
says The Trade Journals Review. Chromium sulph 
ate is decomposed with lime, and the resulting paste of 
lime, gypsum, and chromium oxide heated to red glow 
The chromate of lime thus formed is treated with so 
dium sulphate, which yields solable sodium chromate 
and gypsum. To liberate the chromic acid we have 
again to add sulphurie acid, which is bound by the 
lime, yielding more valueless gypsum. In several elec 
trolytic processes the chroiminin salt is treated with 
caustic soda; but the electrolysis again vields sodium 
chromate, sothat both the soda and thesulphurie acid 
are practically wasted. The Farbwerke, late Meister 
Lucius and Brtining, have now worked out, on a large 
scale already, a new, less wasteful process. They start 
from a solution of chromium sulphate in sulpbharie 
acid and fill both the anode and the cathode compart- 
ments with that solution. On the anode, chromie acid 
is liberated, on the cathode, hydrogen ; in the forme: 
compartment the sulphurie acid concentration increa 
es, in the latter it decreases. The anode lye can at 
once be employed for oxidation - during that reaction 
it isreduced to chromic oxide, which is returned to 
the cathode compartment, while the former cathode 
lve is transferred into the anode ehamber, Thas a 
continnons process takes place, The decomposition 
requires 3°5 volts and a current density of 300 amperes 
per square meter. The electrodes are of lead, and the 
temperature of the cells is raised to 50° Cent. 
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JOSEPH HENRY. 
BY CUYLEK REYNOLDS 

Owing to Joseph Henry’s position in the history of 
American science, it bas been deemed advisable by the 


sitizens of Albany fittingly to celebrate the anniversary 


i; 
ed 


’ / 





JOSEPH HENRY 


of his birth on December 17, as he was born in that 
sity one hu ed and two vears ago. A few vears from 
now al! evidence will be either hearsay or that which 
is contained in books 'o day there live a few who 
recall him as he was far back in the century, when as 
a Vigorous young man with residence in Albany, N. Y.., 
he astonished the world by the success of some of his 
greatest works 

Few men of bis time have been so active as was 
Henry during three quarters of a century When 
contemplating the long list of inventions, most of them 
world famous, placed to his eredit, it is cause for 
wonder, intermingled with admiration, that one man 
was able to do so much and do that remarkably well 
Faraday’s experiments in electricity established his 
name, never to be erased from the roll of great men: 
but one finds in reviewing the life-work of Henry 
equally as many and as valuable inventions, or more 
properly speaking additions to the sum total of scien 


titic knowledge of the world, the product of a wonder- 
fully organized mind. There were bright minds here 
and there (reat Britain, Franee, Germany and 
Italy, at work upon similar nes of scientific develop- 
ment. Each made discoveries of great value, but the 
sense Of satisiaction must De great to-day to every 
American to read that Henry antedated each of them 
They worked until they produced something new, but 
Henry was like the combination of all of them, and, 


moreover, preeeded them In each Case. A report coll 


ing from Eur by slow process in those days when 


there was ed interchange of thoughts between 


of some striking invention would be 


paper on the same subject from 
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PROF. HENRY’S HOME IN ALBANY, 1832, 
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RECENTLY DEMOLISHED. 





Scientific American. 


Henry, showing that none could equal him in his 
march. 

Prof. Joseph Henry was born in Albany, N. Y., De- 
cember 17, 1797, and spent the greater part of the first 
thirty-five years of his life there. It was there that 
he attended school, in the Albany Academy, organized 
in 1813, being one of the 92 pupils first enrolled. His 
grandparents on both sides caine to this country from 
Scotland, landing on June 16, 1775, the day befor. 


the battle of Bunker's Hill. When seven years 
old he went to Galway, Saratoga County, to reside 
with his maternal grandmother, and he continued 
there some time, as his father died before he could 
wake any other arrangements for young Henry's 
future. He was sent to the district school, where 


Israel Phelps was master, and at ten entered the ser- 
vice of Mr. Broderick in his village store, but through 
the latter’s kindness was allowed to attend afternoon 
sessions of the school 

When fifteen years of age he returned to Albany to 
enter a watchmaker’s shop. Strange as it may seem 
to those who realize how modest and retiring was his 
character in later years, he shortly gave way to the in- 
attending his first play on a 
Albany, and east his lot with theatrical 


For this he spent all his spare money and be 


clination, aroused by 
Visit to 


people 


came an expert in preparing stage mechanism. Per- 
haps this was but a second stepping-stone toward the 
combining of materials in scientific instruments. He 


the private theatrical association in Aibany 
styled “The Rostrum,” and the originality of his 
scientific effects gained somewhat of a reputation for 
him. When the watelmaker left Albany young Henry 
had free rein to follow his vocation, dramatized a tale 
What a contrast to his other 


joined 


and produced a comedy. 
papers for fifty 
! A 
acci- 
dent, but this 
a physical one, 
confined him 
to the house, 


where he con- 


years after 


second 


tinued his ac- 
quaintance 
with books. 
These were 
philosophical 
works which 
he took up, 
and they pro- 
a train 
of thought 
that effaced 
recollection of 
the stage. It 
was then the 
think- 
ing of his life 
commenced 
and marked his 
couming to the 
Academy as an advanced student under Dr. T. Romeyn 
Beck ; but he was obliged to pay his way by teaching 
in a district school. Then he became an assistant 
in the Academy, and again 
a private tutor in the family 
of Gen. Stephen Van Rens- 
selaer. In 1826 he was en- 
gaged in a surveying expedi- 
tion under the State, and laid 
out a road through the south- 
ern counties. Had the appro- 
priation for continuing simi- 
lar work passed, Henry might 
have continued as a success 
ful surveyor ; but it did not, 
and this brought him to the 
turn in the road again that 
led to success as a scientist. 
The vacant ehair in 
matics and natural 
phy in the Academy offered 
was and his re- 
searches from that 
time. He associated himself 
with the Albany Institute 
while a tutor in Van 
Rensselaer’s family, the latter 
the 
first 


duced 


serious 


THE FIRST MAGNETS WITH 


mathe- 
philoso 


accepted, 
dated 


Gen. 


being the president of 
Institute, and Henry's 
paper, presented October 30, 
1824, when he was 26 years 


old, was: “On the Chemical 
and Mechanical Effects of 
a Steam.” He illustrated this 
- by apparatus prepared by 

LJ 
ee, Kabedtdseee himself. He demonstrated a 
A ig striking paradox, that the 


jet of steam will not seald the 
hand at a prescribed near dis- 
tance from the jet, provided 
the steam be sufficiently hot. 
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Prof. Henry’s home was No. 105 Columbia Street. 
The location is within sight of the new Capitol, per 
haps 300 yards distant. It struggled hard apparently 
to survive its century of usefulness, for the old house 
was torn down this centennial year after appearing for 
ten years in most dangerous condition. 

Among Henry's early friends were Hon. George W 

















INDUCTION COILS USED BY HENRY TO INVESTIGATE 
THE DISCHARGE OF LEYDEN JARS. PRINCETON 
UNIVERSITY MUSEUM, 


Carpenter, Dr. Philip Ten Eyek, Thomas Hun, M.D., 
and Orlando Meads. Carpenter was at first a student 
under bim, then, in 1828, when seventeen years old, 
first assistant engineer in the United States service, and 
in 1830 a tutor in the Academy. He not only helped in 











SEVERAL LAYERS OF INSULATED WIRE, 1828. 


preparation of the apparatus for the test of the tele- 
graph, but was one of that select group present when 
the demonstration was made. Mr. Carpenter is still 
living, and resides in Albany ; sound in body and in 
mind, although in his eigthy-ninth year. He states 
from personal knowledge that it was in the northwest 
corner of the basement of the Academy that Henry had 
his laboratory. The first experiments, however, were 
conducted in a room up stairs. The wire was strung 
about the ceiling of this room, and in one window was 
placed the apparatus, consisting of magnet and small 
bell. Many wrongfully suppose, from historical ac- 
counts, that it was the tinkling of this bell that thrilled 
the audience, certainly a gathering not appreciative of 
what was being manifested, but the bell itself did not 
move. It has a brass clapper, but the sound was pro- 
duced by the striking of a steel rod against it. This 
little bell that played so important a role is now owned 
by Miss Caroline Ten Eyck, of Albany. 

This bell measures 15g inches in height, and 1°4 
inches in width at the mouth. It served as a part of a 
sounder, and as Mr. E. N. Dickerson remarked some 
vears later in a lawsuit, “ the thing was perfect as it came 
from its author, and it has never been improved from 
that day to this as a sounding telegraph.” More strik- 
ing still was the remark that the idea of Morse of im- 
pressing an alphabet upon strips of paper was aban- 
doned, and people have gone back to the way Henry 
demonstrated it in the Academy that day, reading the 
signals by sound. This test was made in 1830. What 
led up to this discovery was his experiment wit: mag- 
nets. He commenced the study in 1828, exhibiting be- 
fore the Albany Institute a small-sized electro-magnet 
closely wound with silk-eovered copper wire (see engrav- 
ing). The former plan had been to insulate the bar or 
core. By his compact method he obtained more turns, 
which were also more nearly at right angles with the 
magnetic axis, and thereby gained greater power. To 
Henry the world is indebted for having first construct- 
ed the magnetie ‘‘ bobbin” which has come into uni- 
versal use in electro-magnetism. In 1830, assisted by 
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Dr. Ten Eyck, he tried larger bars of soft iron, and 
about one he wound 540 feet of copper wire in nine 
coils of 60 feet each, which coils surrounded the branches 
of the horseshoe. By properly connecting the pairs of 
wires he obtained a wonderful increase in power. This 
magnet was suspended in a rectangular wooden frame. 
The lifting power was 650 pounds and only a single bat- 
terv was used, consisting of two concentric copper cylin- 
ders with zinc between, the zine surface measuring only 
? of a square foot, with only a half pint of dilute acid. 

Evidently Henry was aroused to make researches by 

















BELL USED IN THE FIRST TELEGRAPH EXPERIMELIT, 
1830. ACTUAL SIZE, 


the strong desire to expound before his class more than 
was contained in the text books. The late Prof. 
James Hall, the renowned geologist, attests what has 
been said about the invention of the telegraph from 
his own experience, in the following words, after de- 
scribing the arrangement of the circuit : 


* And at one termination of this, in the recess of a window, a bell was 
fixed, while the other extremity was connected with a galvanic appara- 
tus. You showed me the manner in which the bell could be made to 
ring by a current of electricity transmitted through this wire; and you 
remarked that this method might be adopted for giving signals by the 
ringing of a bell at a distance of many miles from the point of its con- 
nection with the galvanic apparatus,” 


It is entirely unnecessary to indulge in discussion of 
the precedence of the Henry and Morse early develop- 
ments of the telegraph, for the matter was decided by 
a committee of the Smithsonian Institution, whose 
business it was to investigate and which determined 
that Henry was the originator, and 
more forceful even than this is what —— Lon 
Morse said regarding how he com- \ 
menced his experiments three years 
later than Henry’s practical de- Phd 
monstration. 

Morse’s telegraphic apparatus 
lacked the powerful magnets that 
Henry invented. It was shown in 
court that his invention, embrac- 
ing his system, would have failed 
had not Henry’s invention in this 
line helped him to surmount the : 
difficulty. Morse, having worked } 
out a practical telegraphic system, | di: 
has been given credit in the popu- 
lar mind for the whole, but the - 
work accomplished by Henry made | 
it possible for Morse to render his 1 | 
system practicable. In spite of the | 
rivalry between the two inventors | 
and all that was said at the time in : | 
disputing the claims of priority for | 
the two by their supporters, Henry ; 
brightened Morse’s darkest hours, 
between 1839 and 1843, by encourag- 














ing him, which goes to prove that 
Henry was satisfied with discovery, | 
and was only too glad that others | 

' 





might benefit pecuniarily. The 
letter that Henry wrote to Morse 
refers to a prospective test of the 
latter’s invention in practice by a 
line of forty miles, connecting Balti 
more with Washington : 


“ Princeton College, February 24, 1242. 

“ My Dear Sir: Lam pleased to learn that 
you have again petitioned Congress in refer- 
ence to your telegraph; and I most sincerely 
hope you will succeed in convincing our Re- 
presentatives of the importance of the in- 
vention. . . Science is now fully ripe for 
this application, and I have not the least 
doubt, if proper means be afforded, of the 
passece success of the invention. With my 
vest wishes for your success. I remain with 
much esteem, Yours traly, 

“ Joseph Henry.” 





In December, 1842, the sum of 
$30,000 was appropriated, passing 
the House of Representatives on 
February 28, 1843, and the Senate 
on March 3. The four wires were 
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first message was sent. The success led to many in- 
ventions all over the country, and they to many law- 
suits brought by and against Morse. These brought 
out the priority of claims, and rivalry between Morse 
and Henry was engendered. Henry was defended by 
the Regents of the Smithsonian Institution, who certi- 
fied to the priority of Henry’s researches and indorsed 
his claims, which were: 


‘1. Previous to my investigations, the means of developing magnet- 
ism in soft iron were imperfectly understood, and the electro-magnet 
which then existed was inapplicable to the tranemission of power to a 
distance. 2. I was the first to prove by actual experiment that in order 
to develop magnetic power at a distance, a galvanic battery of intensity 
must be employed to project the current through the long conductor, 
ayd that a magret surrounded by many turns of one long wire may be 
uged to receive the current. 3. I was the first actnally to magnetize a 
pig of iron at a distance, and to call attention to the fact of the ap- 
piRability of my experiments to the telegraph. 4. 1 was the first to 
actually sound a bell at a distance by means of the electro-magnet. 5. 
The principles I had developed were applied by Dr. Gale to render 
Morse’s machine effective at a distance. The results here given were 
among my earliest experiments, in a scientific point of view considered 
then of much less importance than what I subsequently accomplished ; 
and had I not been called upon to give my testimony in regard to them, 
I would have suffered them to remain without calling public attention 
to them, a part of the history of science to be judged of by scientific 
men, who are the best qualified to pronounce upon their merits.” 
(Smithsonian Report for 1857.) 


It was Henry who explained the difference between 
‘*‘intensity ” and “quantity” to Morse, and L. D. Gale 
testified that he saw the imperfection in Morse’s work 
and advised him that— 


“ The sparseness of the wires in the magnet coils and the use of the 
single cup battery were to me, on the first look at the instrument, ob- 
vious marks of defect, and I accordingly suggested to the professor, 
without giving my reasons for so doing, that a battery of many pairs 
should be substituted for that of a single pair, and that the coil on each 
arm of the magnet should be increased to many hundred tarns each ; 
which experiment, if | remember aright, was made on the same day 
with a battery and wire on hand, furnished, I believe, by myself, and it 
was found that while the original arrangement would only send the 
electric current through a few feet of wire, say 15 to 40, the modified 
arrangement would send it through as many hundred, Although I gave 
no reasons at the time to Prof. Morse for the suggestions I had pro- 
posed in modifying the arrangement of the machine, I did so after- 
ward, and referred in my explanation to the paper of Prof. Henry in 
the 19th volume of the American Journal of Science, page 400 and on- 
ward. . . At the same time I gave the suggestions above named, 
Prof. Morse was not familiar with the then existing state of the aci- 
ence of electro-magnetism. Had he been so, or had he read and ap- 
preciated the paper of Henry, the suggestions made by me would 
naturally have occurred to his mind ae they did to my own . Prof. 
Morse professed great surprise at the contents of the paper when I 
showed it to him.” 


There is no question regarding the serious handicap 
placed on Henry’s labors through lack of funds. This 
did not so much affect the needful purchases for science, 
which were, however, a tax; but cramped the time 
which he could devote to research. In both ways the 
remedy was advantageously found in one who was his 
most intimate friend during the time that he was work- 
ing inthe Albany Academy. This man was Dr. Philip 
Ten Eyck. The friend relieved Henry of the labor of 
waking many of the parts of the now famous telegraph 
machine, supplying them from his own purse and con- 
tributing to Henry’s curtailed time by working in the 
basement while Henry attended to his classes on the 
main floor above. So indefatigable was Dr. Ten Eyck 
in collaboration with Henry that it would be regli- 
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gence whenever speaking of the work of those days 
and the invention of the telegraph to omit his name; 
and though much thought in soiving the wonderful 
problem came from the former, the doctor friend 
never uttered any detraction from the fame of Henry. 
The participation of Ten Eyck was so prominent and 
is made to appear so authentic from many sources that 
the two names must continue to be interwoven in the 





JAR, WITH TINFOIL SPIRAL, USED BY HENRY TO 
PROVE THE INDUCTION OF THE STATIC DISs- 
CHARGE, PRINCETON MUSEUM. 


telling of what was done. Dr. Ten Eyck was selected 
to take Prof. Henry’s place when he resigned in 
November, 1832, to accept the professorship of natural 
philosophy in the College of New Jersey at Princeton. 


_ * In 1887 Prof. Henry visited Europe, the object of this trip, as stated 
in his own words, being: 1. The formation of personal acquaintan« 
with men of science which may be the basis of future correspondenc 
on scientific subjects. 2. The stady of the modes of instracthon ir 
acience, 35. The methods of making original researches in the differ 
ent branches of acience In short, to make ecch attainments as 1 
be useful either in the way of my duties as an instructor or in referenc 
to my own researches and which cannot be obtained from books 

* As I feel considerable strength on some subjects of acience 
not be ashamed to show my ignorance on others by asking questi 


even of an elementary nature,” 

While in Europe he had many delightful inter 
views with Faraday, profitable and 
pleasurable conversations to both 
With Wheatstone, who was then 
professor of experimental philoso 
phy in King’s College, he talked of 
magnetie circuits. In Paris he met 
Gay-Lussac, Arago, Biot, Becque 
rel, and De la Rive. and on his 
travels Dr. A. Dallas Bache (died 
1867) proved a valued companion 
Dr. Bache’s father, Richard, was 
son of the only daughter of Benja 
min Franklin. At Paris Henry was 
unable to speak the language, but 
he met there, studying medicine in 
the Latin Quarter, Thomas Hun, 
M.D.. of Albany (1808 June 3, 
1896), whom he knew well at the 
Academy, and he acted as an inter 
preter To this day it is quoted 
that Hun, although a prominent 
physician, was prond to styl him- 
self ** Mouthpiece of his Majesty 

Henry was ever weighing his mo 
ments, that he might yield the 
greatest profit to science. Strange 
ly indeed, while he knew he had 
rewarkable ability, it eannot be 
pointed out that he ever so de 
elared himself vauntingly 

He was obliged to earn a liveli 
hood, and this he considered as a 


millstone. It was, during the early 






years of his life, like so much work 
before play, his play being deeper 
work than ever. When new posi 
tions were offered to him, he did 
not think what advancement i: 
fame attached to them or what thy 
financial gain might be, bat only 
how much time he wouldjhave for 
his precious rese arches after he had 
each day fulfilled the quota of work 
to supply the body with food. If 
the new position might place him 
in ease, yet rob him of hours for 
scientific study, he eould not see 
how he should better himself by 


accepting the offer. 


extended, and on May 24, 1844, the MAGNETIC APPARATUS E BY HENRY, NOW IN THE SMITHSONIAN INSTITUTION, Even at so youthful an age as 











410 


that of his election to fill the chair of Natural Philo 


sophy at Princetor (November, 1832, aged 33), he was 


regarded as the leading man of science in Awerica 
Prof. Benjamin Silliman, of Yaie, in urging bis appoint 
ment wrote Hen mis 1 superior among the scien 
tifle men of the country and Prof. James Renwick 
of Columbia, adds He has no equa it is need- 
less to sav his election was unanimous and Princeton 
was the gainer. So varied was his learning that in 1833, 
wh Dr. Torrey was in Europe, Prof. Henry filled bis 
chair of chemistry, mineralogy and geology, and sub 


sequently he lectured on astronomy and architecture 
Here he eve found time to wake researches in the 


wan original form of 


lege lab ratory, constru = 

ilvanie battery, so arranged as to bring into action 
any desired nu vr of elements, from a single pair to 
eignty hg 

His studies brought about discoveries in electrical 
self-ind ue m. combined « eult oscillation of electri 
cal diseDarg aft is pie thie ! ot pre tecting from 
lightning, buildings covered with metallic rocfs,” mole- 
cular pliysies, simpli rius of heliostat, phosphot 

c uA i r afive heal radiating power ol solar 

spots. 1 . . fluorescence. electricity obtained 
from a sma iil filled with water and heated bya 

. » new thod of de rmining the velocity of pro- 
ie( Ss we 1s imes passing into a stove pipe, 
flow of wa s under va ¥ ecouditions, rela 
tive any if vision formed by a woving body, or 
gani : . erivation of species and affilia 

mm of specific forms, limit of perceptibility of a 
direct and reflected sound, the thermal telescope, 
electric engine, whieh was the forerunner of the 
great pl ple we now enjoy 80 extensively in the 
motors of va us kinds 

Phe Act of ¢ gress, approved August 10, 1846, 
established the Smithsonian Institution for pro- 
motion of science, employing the liberal bequest 
of James Sinithson, of London. Henry was made 
its first secretary December 8, 1846, and actual 
direetor He ws afraid that his dutv to the In 
stitution prevent i from making further 
resea \ t | eton, and he questioned 
whethe If | | la robably exchange 
permar i i reputa nD mean 
Ing tha i sig material cain for the scien 
tifie wor B he found the work so compatible 
with his ideas thatin 1847 he declined a eall to 
the Professorship of Chemistry in the Medical De- 
partment University Pennsylvania, de 
spite th vip f s friend Dr. Robert Hare and 
the saiary I re than double that he was receiv- 
ing at Was! 

He brought his secientifie service to the use of 
t lagnt-hous oard, geoiogical, meteorological 
department in le no establishing observato- 
ries. How he eould find the time, it is hard to say 

Late in lif IS75-77) as chairman of the com- 


mii f the United States Light 
House Board, he condueted half a hundred ex- 


periments and some of the nature that reasonably 
lead one to suppose that had he continued to live 
a littie ye he, with his mind well furnished 
with el i ta, would have given us the 
wireless te ' lhrough his efforts he secured 
to the government the free use of the Atlantie 
eable for transinission of itaportant dispatches re- 
garding astro mical discoveries, and the Royal 
(reographicail So [TY passed a solution Of Thanks 
in recognition of the good service London also 
honored him in the “freedom of the city” on bis 
visit, and three steamship companies asked the privi- 
lege of conferriug free transportation. 

Joseph Henry died May 14, 1878. Fitting memorial 


exercises were held 


hall of the House of Repre- 
sentatives, Vice President Wheeler presiding, and ad- 
dresses were given by several prominent men, 
>_>? >> 
California Fig Culture, 


often been ealled the land 


Although California bas 
of the orange and the fig, there have been, in fact, very 
few fies crown in the State, and these have been of a 
poor quality According to The New York Evening 
Post, fron 


which we glean our facts, more than sixty 


varieties have been, from time to time, introduced 


from Various parts’of the world and carefully nurtured 


and planted at the experiment stations, only to de- 
would not bear in the United 
Only the White 


Adriatic and the Black Mission are relied upon to pro 


monstrate that they 
States, or at least in California 
duee crops. The Mission fig, like the Mission grape, 
ed from Spain by the early Franciscan 
successors have been able to add only 
one species to the fig eulture in California, and that is 
the White Adriatic 
und they 


Neither of these figs is veryv 


satisfacto do not offer much competition to 
the Smyrna fig, the importations of which amount to 
$2,000,000 per annum in value. Cuttings of Smyrna 
figs were brought into the State direct from Smyrna 
in the latter part of the eighties, and the cultivation of 
the fig was attempted without the aid of the fly ealled 

blastopbaga 


figs. 


vhich assists in the maturing of the 





“ INTENSITY ” 
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The fig industry continued to bea failure until the 


Agricultural Department at Washington sent Mr, 


Walter T. Swingle to the countries bordering on the 
Mediterranean to look up the industry to see what was 


needed to make a success in California. He came to 


the conelusion that the blastophaga was the true 
means for the successful cultivation of figs, and he sent 
300 caprifigs (the uncultivated male fig) each fruit 


They were 


solne 
containing many of the blastophaga. 
wrapped in ten different packages of thirty each and 
were sent at different seasons of the year. Most of 
these shipments arrived safely at a fig ranch in Fresno 
and were at once hung up on various fig trees. In 
due time the flies hatched out and proceeded to enter 
the Swvrna figs, or rather the figs on the trees grown 
from cuttings which were imported from Smyrna. 
The result is there will be this vear for the first time 
in the history of the State, a full crop of Smyrna figs. 
The caprifieation is necessary to the maturing of the 
fig, as can be proved. At Smyrna the people gather 
the eaprifigs, which grow wild in the mountains, and 
ittaching sticks to them throw them among the foliage 
of the trees, the sticks lodging in the branches and 
holding the caprifigs among the fruit, 

The principle involved is very simple. The fig 
tluwer depenus upon insects Ww fertilize it, as do a 
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number of others, among them being,the orchid. The 
fig itself is a sort of a pot of seeds, and flowers, the 
flowers growing internally. In the Smyrna and in all 
other edible figs, the flowers are female, aud do not 
secrete any pollen 

Some botanists 
regard it as the male tree of the fig, while others de- 


The eaprifig is of a doubtful status. 


clare it is not only an entirely distinct species from 
any female fig-tree known, but the probabilities are 
that itis of a different genus, However this may be, 
its flowers are all male—that is, all of its flowers that 
This 
fly enters the frait when the latter is very small, and 


the blastophaga permits to come to maturity. 


deposits its eggs in the flowers closest to the stem, fill- 
ing the rows with eggs as high up as the center of the 
receptacle. When maturity is reached, the flies are 
ready to emerge, and the large end of the fruit being 
then slightly opened, they make their way out of the 
fig through that orifice. 

When the insect passes up—or rather down—through 
the stamens of the male flowers, her hairy coat be 
comes loaded with the pollen which the anthers emit. 
With this she flies out, and, becoming herself ready to 
deposit, she seeks a new fig, and either entering it 
through a natural breech or boring her way in, she 
Once in 
the fig the blastophaga never gets out, but dies there, 
and is eaten. by the eater of the fig. One fly finds the 
cells in which it deposits none too numerous, for it 


seeks the flowers in which to insert her eggs. 


lays about three thousand eggs. 
This branch of the industry opens many important 
questions. Would different varieties of the caprifig 


MAGNET MADE BY HENRY IN 1829 TO DE- 
MONSTRATE TELEGRAPHIC TRANSMISSION. PRINCETON 
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impart to the edible fig different flavors? What varie- 
ties of the caprifig go with particular varieties of the 
edible tig, ete.? The trees are extremely hardy, and no 
horticultaral industry in the State would be more 
profitable than fig raising if it could be made a success. 
There are about seventy-five known varieties of the 
caprifig. Only a few of these are in California. As 
rapidly as possible the flies are being acclimated, and 
they will be spread broadcast over the State, being 
placed upon ranches. By this means, if the colony ia 
one part of the State should be destroyed, a new supply 
could be bad. 








The Scientific American Supplement, 

Now that the subscriptious of many of our patrons 
are expiring, we wish to eall attention to the advan- 
tages which our readers will secure by reading the 
SCIENTIFIC AMERICAN SUPPLEMENT. This joarnal 
was founded in 1876, with a view to giving an oppor- 
tunity for the publication of many long articles, work- 
ing drawings, notes, sketches of travel and exploration, 
ete., which could find no place in the ScrenTIFIC 
AMERICAN proper, and while both these papers are en- 
tirely distinet, one is truly the complement of the other, 


and those who receive both papers can be assured of 


keeping in close touch with what is going on in the 
scientific world. The SUPPLEMENT publishes 
each year 2,500 articles and notes varying in 
length from a few lines to many columns. These 
articles are illustrated each year by over 1,300 
illustrations. One of the most valuable features 
of this unique periodical is the series of lectures 
and addresses which are given both at home and 
abroad. A stenographer with scientific training 
attends many of the most important 
which are delivered in the United States, and 
makes careful stenographic reports exclusively for 
the SCIENTIFIC AMERICAN SUPPLEMENT, which 
reports are in turn revised by the lecturers them- 
selves, and, when necessary, are adequately illus- 
trated from sources available only to the authors, 
These lectures are published weekly during the 
season, and in the present year no less than 140 
addresses have been printed in the SUPPLEMENT, 
many of them being illustrated. It should be 
remembered that there is a certain class of litera- 
ture which does not get into book form for many 


lectures 


years; we refer exactly to the kind of information 
which is given in these lectures. The professors 
and scientific men who give the lectures do not 
have time for book writing, and for this reason the 
value of these lectures, which represent their best 
thoughts and efforts, will be patent to all. The 
shorter notes are selected with particular refer- 
ence to the needs of the readers of the SUPPLE- 
MENT and are on all subjects. A column of 
‘Selected Formule” gives directions for making 
modern preparations of all kinds and is a most 
valuable feature. ‘Trade News and Notes” isa 
column of from German 
papers which are exclusively published in the 
SUPPLEMENT. 
United States Consuls enables the readers of this 
paper to be kept informed of the condition and 
wants of trade all over the world, and the reports 
are published almost as soon as the daily “ ad- 
vance sheets” from which they are compiled. A 
specimen copy of the SUPPLEMENT will be sent 
free on application to any of, our readers who may 
be unfamiliar with this periodical, and those who 
have already subscribed to the SCIENTIFIC AMERI- 
CAN can obtain the SUPPCEMENT at reduced rates by 
subseribing immediately. 
--ero - - 
Electric Ballroad Cars in Belgium, 


selections technical 


A page of Trade Suggestions from 


A series of tests have recently been carried out in 
Belgium in order to demonstrate the practicability of 
electrically-propelled cars on the railroad lines of that 
country. The tests have been carried out by the rail- 
road administration on the lines radiating from Ant- 
werp. There are at present five of these cars, which 
are of some length and carry 75 passengers, with first 
At each end of the 
ear is a glass protected platform for the motorman. 
The accumulator system is used, and the car makes 
the distance from Antwerp to Brussels without re- 
charging en route; the normal speed is 75 kilometers 


and second-class compartments. 


per hour. The ears are of an elegant pattern, and the 
eonstruction is made as light as possible; they are 
divided into compartments by lateral partitions, ac 
cording to the general European practice. These par- 
titions are composed in the upper part of glass panes, 
so that the lighting of the car will be well distributed 
throughout. A powerful projector is carried in front, 
which illuminates the road for a distance of 150 meters. 
The administration, after a number of tests made 
under practical conditions, are satisfied with the sys- 
tem, and are preparing to double the number of cars in 
the near future. 





THE Westinghouse Company is constructing at their 
East Pittsburg shops a 1,500 horse power gas engine, 


It is 27 feet high, 12 feet 4 inches wide, and 44 feet long. 
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A NEW ROTARY ENGINE. 

An ingenious rotary engine, in which the steam is 
used expansively, has been patented by William F. 
James, of Phenix, Arizona Territory. 

Fig. 1 of the accompanying illustrations is a per- 
spective view of a compound engine ; Fig. 2 is a cross- 
section, showing the cut-off valve and abutment; 
Fig. 3 is a detail section, showing the valve in a differ- 
ent position. 

The cylinder easing is provided with two recesses, 
one of which serves as an exhaust-chest and the other 
of whieh receives the abutment. The piston upon 
which the abutment bears consists of a block, C, 
secured to the outer surface of the piston disk so as 
partly to close the steam space. Secured to the block, 
C, is an inclined plate resting on the piston disk. By 
placing packing plates between the inclined plate and 
the block, C, the depth of the piston in a radial direc- 
tion may be regulated. The abutment, A, is hinged to 
the outer casing so as to swing up or down in obedi- 
ence to the action of the rotating piston. The abut- 
went is provided with au extension engaging the wall 
of the recess ; the swinging movement of the abutment 
is therefore limited. By this means the disk is relieved 
of the pressure of the abutment without destroying 
the steam-tight contact. A steam port extends 
through the abutment and opens at the swinging 
end so as barely to clear the wall of the steam 
chamber. When the abutment is in the position 
shown in Fig. 2, steam is admitted through ports in 
the abutmen: recess. To avoid the jar due to the seat- 
ing of the abutment upon the disk, a dash-pot is em- 
ployed, entering a hole, B, in the easing. 

In order to work the steam expansively, a rotary cut- 
off valve is employed, which is geared with the piston 
shaft. The gears are of such diameter that the valve 
and shaft rotate synchronously. 

By providing the engine with two or more cylinders 
the pistons are placed oposite each other, so that there 
are no dead centers. 

It is the inventor’s intention to use his rotary engine 
in convection with a novel life-boat which he has 
patented and which we described in our issue of Octo- 
ber 3, 1896. 
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SOME OSTRICH STORIES. 

The ostrich is a curious and remarkable bird, with its 
enormous body, long legs and small head. The ex- 
periences of the ostrich farmers, both in Africa and 
America, are most interesting, and there are tales 
without number of the strange antics of the curious 
birds. Naturally the first thought which occurs on 
seeing an ostrich is, How fastcan itrun? When feed- 
ing, the stride is only from 20 to 22 inches ; when walk- 
ing, but not feeding, the stride is 26 inches, but when 
terrified the bird possesses wonderful sprinting quali- 





ties and takes steps varying from 114 to 14 feet. Tak- 
ing 12 feet as the average, they would cover 
about 25 miles an hour, but the stories of birds 
traveling a mile a minute are open to question. Other 


traits of which we are always hearing is their lack of 
both suspicion and intelligence. Bushmen clothe 
themselves in one of their skins, and under cover of 
this go near enough to kill them with poisoned arrows. 

When the bird considers that he has distanced his 
pursuer, he often puts his head in the sand, thinking he 
has thereby made himself invisible. Sometimes when 
hotly pursued he turns upon his enemies and gives se- 
vere wounds with his feet. The habits of ostriches are 
They eat fruits, game, 
vegetables, leaves, tender shoots, insects, snails and 
any other food that can be picked up, including all 
kinds of indigestible substances, which they swallow 
from stupid voracity. They are equally foolish about 
they often begin before the spot has 


not particularly attractive. 


laying their eggs; 
been fixed upon for the nest, and the solitary eggs are 
often found lying forsaken all over the district fre- 
quented by the ostrich. The nests are simply holes in 
the sand and vary from 3 to6 feet in diameter. In these 
are laid by a single bird, or many in company, from 
twelve to fifty or sixty eggs. They are incubated by 
night and left to the heat of the sun curing the day. 
The males assist in the incubation and also in taking 
eare of the young until they ean provide for them- 
selves. Whenthe ostrich chicks are as big as a com- 
mon fowl, they ran with great rapidity. 

Europeans do not care for the taste of the ostrich 
eggs, but bushmen are very fond of them. They 
weigh from two to three pounds and are equal to 
twenty-four hen’s eggs. The flesh somewhat resembles 
turkey, but is very tough. It will be remembered that 
the ostrich has been known from remote times, and 
their brains were served up as food on the tables 
of the Romans, and are referred to even in the book 
of Job. 

Ostrich farming has already become a considerable 
industry in this country, as our readers will remem- 
ber. Dewn in Florida, on an ostrich farm, there is an 
ostrich which acts as watchman, and woe betide the 
colored gentleman fond of taking fowls which do not 
belong to him. Such a person was nearly killed by 
this bird while he was attempting to steal some pheas- 
ants. This interesting bird, which has been dubbed 





Scientific American. 


“Napoleon,” patrols the camp every little while, giv- 
ing at intervals a ery which may be said to mean “ All 
is well.” If anything alarms him, he at once commu- 
nicates it to his companions by a series of yells as he 
advances to the attack. The Brooklyn Eagle recently 
gave an interesting account of the method of proced- 
ure of this bird. 

W hen fighting, the ostrich attacks his opponent with 
his feet with a series of lightning-like but terrifie for- 





NY i \ 





JAMES’ ROTARY ENGINE. 


ward kicks. The power behind these efforts would 
make any government mule die with envy, and when 
it is known that the feet themselves are like ordinary 
railroad spikes, and ostriches have been known to dis- 
embowel a horse, it can be imagined what chance an 
unarmed person would stand ina fight. *' Napoleon ”™ 
stands nearly 10 feet high and weighs over 400 pounds 
He is a bird of unusual intelligence, and during the day 
he is violent enough for ordinary purposes. At night, 
however, he becomes a true demon, and often his keep- 
er is obliged to stand at a distance;and to see his 
keeper force **Napoleon” back to his pen every morning, 
with a large fork, is one of the sights of the ostrich 
farm. The enormous bird sereeches with rage and 
strikes out with his feet, all the while slowly giving 
way. 

One night those on the farin were awakened bv a 
wost terrific series Of noises. Mingled with the roars of 








THE OSTRICH AS A BEAST OF BURDEN. 


““Napoleon ” were the agonizing shrieks of a human 
being. Rushing to the pens, the cause was soon dis- 
covered. There, careening wildly, was a negro, and at 
his heels followed ‘* Napoleon.” The sight was laugh- 
able had it not been of a rather serious order. The 
ostrich would strike out and the negro would make a 
zigzag run. In the bright moonlight the negro’s face 
was blanched white with the fear of death, and his 
cries for help moved even the hearts of the attendants 
to mercy. Finally the negro reached the fence and 
made an effort to get over but the bird with a final effort 





4it 


struck him, and if the blow had caught the negro 
squarely, it would undoubtedly. have killed him. As it 
was the blow was a glancing one upon the thigh, which 
ripped it open and exposed the bone, and for a time it 
was thought the poor pheasant thief would bleed to 
death. The fame of this episode has naturally caused 
the pheasants’ quarters to be shunued by other depre- 
dators, but notwithstanding this faet, ‘* Napoleon ” 
still keeps guard, aud the colored folk of the neigh bor- 
hood need not have any other lesson. 

One of our California correspondents recently took 
a photographer to the South Pasadena ostrich farm, 
and after their views had been taken, it occurred to 
him that a picture of himself on a full-grown, native 
male ostrich would be interesting to the readers of the 
SCIENTIFIC AMERICAN 
to catch a bird and cover his head with a sack, which 


He requested an attendant 
done he vaulted upon the creature. Limmediately the 
photographer adjusted the camera and the attendant 
snatched the hood from the head of the bird, which 
immediately rushed away. The venturesome scribe 
slid safely to the ground after the first hundred yards 
History records the fact that the 
natives of Abyssinia frequently ride upon ostriches, 


had been traveled. 


but it is not likely that this amusement will become 
very popular on the ostrich farins of America, 
--e-2 
Automobile News, 

In Dakota thrashing engines have been used to haul 
several wagon loads of grain. As many as ten wagons 
can be transported with the aid of a powerful traction 
engine, 

Fire Chief Croker, of New York city, has been using 
a steum automobile for going to fires. The results 
have been so very satisfactory that the use of motor 
vehicles will undoubtedly be considerably extended 
in the Department in the near future 

It is likely that automobiles will be shortly permitted 
to enter Druid Hill Park, Baltimore. The Park Com 
missioners recently took a ride in an electric vehicle to 
observe its effect upon the horses. They passed about 
400 teams during their ride, and only about 2 per cent 
of the horses showed any fright, and even these were 
easily controlled by their drivers. 

The Cycle and Automobile show will be held at 
Madison Square Garden during the week following 
January 20, 1900 
galleries, has already been taken In facet, it will be 


Nearly all of the space, even in the 


impossible to accommodate auy more automobile con 
cerns that may desire to exhibit heavy vehicles, for any 
thing which is now given space must be light enough 
to be carried up on the baleony. 

An automobile fire pump is being tested in Paris. 
The electric motors are operated by a storage battery, 
and it is arranged so that the power ean be changed 
from the propulsion of the wagon to that of driving 
the pumps. The cost of operating an electrie cab in 
Paris is, according to The Automobile, $3.97 a day 
The calculation is based upon the supposition that the 
distance traveled per day is 37 miles, of which 9 are to 
and from the depot and 28 on the trips. 

At Alengon, France, motor carriages are used for city 
aumbulauce work. The motor quadricycle is coupled 
to an ambulance carriage of the Lagogue pattern. J1 
purpose is to go to the succor of some injured person 
some distance from the town. The driver fetches the 
doctor and places him comfortably on the front seat 
of the motoeyele. On arriving at his destination, the 
doctor immediately attends to the needs of the injured 
person. If necessary the patient is placed in the am 
buiance-carriage, and all return with all possible speed 
to the hospital. 

—> <--> 
The Current Supplement, 

The current SUPPLEMENT, No. 1251, has many ar 
ticles of unusual importance. ‘Long Span Bridges” 
is the first installment of a valuable series forining an 
address by Prof. W. H. Burr, of Columbia University. 
It is fully illustrated. ‘‘The Highest Aim of the 
Physicist” is by Prof. Henry A. Rowland. “The De 
velopment of Iron Manufacture in the United States 
in the Past Seventy-five Years” is by John Fritz. 
‘The Rapid Seasoning of Wood Through Electricity’ 
is an illustrated article deseribing a new process. 
‘*New Method of Designing Fabrics” 
trated article dealing with Herr Jan Szczepanik’s, re- 


is a fully illus 


markable photographie process. It is accompanied 
by 40 engravings. 
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RECENTLY PATENTED INVENTIONS 


Agricultural Implements. 
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ter also mounts 


face of each of 


staging 


APPARATUS FOR MAKING PHOSPHORUS. 
Brutavpor, Avenue Victoria 16, Paris, France. 


he objections to the use of water 


In order to 


overcome 


condensing phosphorus gases, the inventor receives 


the mixture of vaporous phosphorus and gases in re 


of eafficient surface for the cooling processes 


coadensed particies of 


large enough wo give the 


phosphorus time enough to deposit on the inner walls, 
ion being assisted by the special shape of the 
ba ffle to give different 


speeds to the gaseous current, In order to 


re deposi 


which have boards 


receptacies 
guther the 


need phosphorus, the dry mixture of phosphorus 


reign materials is then diatilled in the same re- 
acle or other receptac les 
| 
DRAFT-EQU ALIZER.—Frank F. Tarii, Wheaton, 
Mir The draft-equalizer is especially appli able to 


esters or mowing machines, and by ite means three 


rked at the right-hand side of the pok 





horees may yw 
nd a fourth horse at the left-hand or grain side of the 
On an extension from the right-hand side of the 
un equalizing-bar is pivoted 4 falcrum-bar } 
| ted between its center and right-hand end on the 
mgue or pole ; the longer portion of the fulcrum-bar 
nde beyond the left-hand side of the ngte 
Straps connect the shorter end of the fuicrum-bar with 
pivot portior f the equalizing-bar \ ible-tree 
lirectly connected with the equalizing-bar at its right 
hand end; and a second double-tree is located at the 
eft-hand end Strape nnect the left-hand ine-tree 
with the fulerum-bar and with the equalizing bar The 
ft-hand ends of the equalizing and folcrum-bars ar 

BO ¢ nected 


COPYING. PRESS Watter TaHextox, Duluth, 


Minn. The press comprises a bed-piate circularly formed 
on its top A cushion is placed over the bed plate, over 
which a removable cover is fitted An apron moves 
into and out of a water-tank rearward of the bed-plat 
A pressing-roller is movable over the bed-plate and is 
perated by a treaalk Che leaves of the copy-book are 


iampened before the impression is t#ken and the second 
is moistened while the first is taking the impres 
sion 

ACETYLENE GENERATOR 


The purpose of this invention is to 


Henry P. SCHAEFER, 
Schulenburg, Tex 
, 


yrovide a machine, so arranged as to prevent the en- 


trance of air or the escape of gas when the carbid 


holder is removed for cleaning. The crpparatas com 
prises a gas-generating cylinder connected by a pipe 
vith a receiver 4 bucket or carbid-holder is removably 
ected with the lower end of the cylinder A chute 
eads into the cylinder ; and a valve controls communi- | 
tion between the chute and the cylinder 
APPARATUS FOR CRYSTALLIZING SUGAR IN 
MOTION.— Epwarp P. Eastwick. Jr.. New Orleans, 
La. An air-valve is provided for the crystallizing cylin- 
which valve can be manually or automatically 
perated. When operated automatically, an excess of 
pressure or a vacuum is prevented in the crystallizing 
yiinder; when ope rated manually, the opening yncov- 


red can be utilized to take from the cylinder samples of 


the masse-cuite in process of crystallization. Besides 
thie improvement, a better driving mechanism is pro- 
led. likewise a preferred construction for the intenor 


he cylinder, and a heating device for the cylinder 
rRUCK, 


This warehouse or railroad.truck has in addition 


WAREHOUSE 
Miss 


Joun B, Dove, Stampley 
the usual wheels and axle, wheels of smaller diame- 
ix 


the main wheels 


n the axle, one adjacent to the inner 








The inner wheels can | 
spaced so that the truck can be used on a plank or 
of slightly less width than the distance between | 
ve inner faces of the main wheels, and carried up or 

lown the staging, and automatically guided. The outer 
and larger wheels serve as guide flanges when the emaller 


wheels are brought into action 


CARBURETER.—Wru1am E. Cary, Springfield, Vt 
Within the carbureter.tank is a float carrying an air pipe 


having air-inlets and gas-mixture outlets A nozzle in 
the pipe opens at its lower end to the liquid and extends 


ut it upper end above the inlets in the pipe As the 


pipe carried by the float bas an easy sliding fit in an 
Uet-pipe, the float rises and falls with the liquid in the 
tank The float « 


iquid by means of an adjustable, 


an be forced with more or jess power 
iown into the weight- 


eedie-valve stem. The carbureter is particularly 
lapted for explosion engines 
PACKING, Wiruiam H. Prenver- 


The inventor has devised a me- 


METALLIK 
14°T, Savannah. Ga 
tallic packing-case for piston-rods, which is used in con- 
nection with a pecking having a ball-joint or spherical 
bearing surface whereby it is adapted to rock to com- 


pensate for vibration or displacement of the piston- 


rods 


COMBINED FIRE-ESCAPE AND ALARM.—Vat 
eENTINE and Epwanmp V. Scutrmuer, 300 West 7Uth 
Street, Manhattan, New York city. The invention pro- 


ides a fire-cacape employing a flexible ladder, which is 





“g from a building for the escape of the occupanta, 
snd which is strong enough to support forty persons at 
a tien rhe ladder can be instantly released and will 


er every window on a 25-foot front building. The 


nvention also embodies a simple means for sounding an 
place in the 


building at the instant the 


adder is released, so that all the occupants are warned 


aiartmn im any 
vf their danger. The fire-escape, when not in use, is 
nvisible. The simplicity of the construction renders it 
impossible for the device to get out of order 
FIRE-ESCAPI KARPENS®STEIN, Brooklyn, 
New York city The fire-escape ladder is designed to be 


Henry ( 


placed on the outer side of a building and uw provided 


with a simple mewns for holding the ladder in its ele 


vated or inoperative position. The holding mechanism 


un be quickly released, #o that the ladder will fall by 


rravity to the grownd or other landing place to permit the 
ife deaeent of persons 
Designs, 
MANDOLIN-BODY.— Warrer H. Suaw, Brooklyn, 


v York city The body is flat and has arms extend- 
ing from ite upper end and flanking the neck. The in- 
ventor states that the 
ies in the more beantiful tome 

WAI 


sace, GreTinany 


obtained 
PAPER WEARNE 
Six design patents have 


lenny Rixheim, Al- 


been granted 


wivantage of this construction | 


to this inventor for wall-paper of various patterns. The 
designs are noteworthy for a felicitous combination of 
| different kinds of flowers, by means of which a very 
artistic effect is produced. 
| 
Note 

ished by Munn & Co. for ten cents each 

1f the patentee, ttie of the invention, and-dax 


Copies of any of these patents wil! be furn 


the name 


lof this paper 
| 





Key West 


LTHOUGH “many men have many minds,” 
A the verdict of the whole civilized world is 


unit in the answer that a good cigar Is the 


ua 
product of the finest soil of Cuba, known as the 
Vuelta Abajo, or Valley of the Willow Bough, 

: ajo, ) 
manufactured by natives (who have grown up| 


in the industry) in the self-same climate where 
the raw material is grown 
That is to say, that Vuelta 
tured in the latitude 19° 60’ to 23 
tude 74° 8 to 84° 58% by experts who may be said 


to have grown up in the 


tobacco manufac- 
Y and in longi- 


industry, experienced in : 
the most expert treat- ; - 
jment from 
consumer, gives the 


that the 


seed-bed to 
















finest cigar 
worid and 
human skill 


can produce! 
That being 
granted be 
yond dis 


pute, the 
most favor- 
able place 


in the world 
for making 
cigars for 
American 
smokers is 
Key West, 
in the same 
latitude and 
longitude as 
Havana, from which city it is only 
miles distant. This is because the cigars made in 
Key West cost the consumer one-half 
identical cigar made in Havana and 
imported to this country 
would cost him—the present 
tarif imposing a duty prac- a * 
tically at the rate of one 4 — 
dollar per thousand cigers 
for every mile of distance 


eighty-ight 


only about 


what the same 


hetween Key Veat and 
Cuba. See what an advan- 
tage this is for our pro- , 


duct, manufactured at 


Key West—for at a mod- 
erate cost the Cortez sy 
Cigar Company can sup- > 9 
ply the consumer with 4 
ad 
~~. 


goods equal in quality, style, and workmanship 
to those of mst celebrated Havana cigar factories: 

Key West is unique in location, buildings, popu- 
is Janu- 
ary, and the temperature is an average of 68 de- 


lation, and climate. The coldest month 
grees to 72 degrees, while statistics show that it is 
the only point in this country where snow and frosts 
are unknown, and this secures the ideal climate for 
cigar making. 
to use in the Cortez Cigar Company's factory any 


This is because itis not necessary 


artificial muistening or sweating process, thus re- | 
} 
} 


taining the full aroma and bouquet 
dear to every smoker) to just the same extent as 
in the Havana factories. 
And herein 


This cannot be 
factories further north! lies the great 
advantage of Key West. 

Knowing all these important facts, the Cortez 
ity fur the location 
of their factory, determined to produce only bigh- 
grade cigars, equal in every way to those of Ha- 
vana, at about one-half the cost to the consumer ! 
This product is always the same in quality. Year 
after year the Cortez Cigar ( ompany use the same 
grade of tobacco grown on the same plantations, 
and by skillful blending of the selected leaves from 
the hillsides and valleys, secure a uniformity 


Cigar Company selected this « 


which cannot be surpassed. 

There is a reason for everything, and the reason 
of the Cortez Cigar Company for devoting their 
energies to the production of a fine cigar is be- 


cause they > 
believe 
and insist 


that the 
jhighest 
lei viliza 
tion “ae 
mands the 





lightest 
and most 
pertect 
| Stimulant, 
and they believe that their process results 
in the combination of the highest possible 


art and science of cigar-making, 
| off r the best, mildest, and most uniform smoke 


enabling them to 


to men of brains 

To meet the taste of various smokers, the Cortez 
Cigar Company make no less than fifty-two sizes 
of cigars from large to small—for some like a long 
smoke and some a short one; but the quality is 
identical in each, and a man does not get a poorer 
cigar for a lower price, but simply so much less of 
the one high grade of uniform quality. It must 


which is so} 


done in | 


| not, however, be overlooked that the fullest flavor 
and bouquet can only be reached with a cigar of 
a medium to a full size. It is like the use of a per- 
fume—a drop will not convey the same fragrance 
|} as will the orthodox half-dozen drops, yet it will 


Please state | be the same identical perfume without change. 


rhe cigars of the Cortez Cigar Company may al- 
ways be identified by the reproduc. 
tion of the cut on the inside back"9? Tea na 
of each box. It is our aim to bave our cigars on 
sale wherever high-grade goods are demanded, and 
| should your local dealer offer you “something 
just asgood,” decline it, and write direct to the 
Cortez Cigar \ompany, Key West, for samples 
and particulars 


| 


—— 
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(7773) J. H. P. asks: 1. How are the 


| 
telephones on a metallic circuit connected so that the 


telephones between the terminal telephones do not short 
circuit the terminal telephones? A. The intermediate 
telephones are put across the two wires of the circuit. A 
telephone does not short circuit the other telephones upon 
the same line because it is not im circuit except when it 
is in use, and then it should have the line to itself. 2. 
Which is the best system, the bridge system or in series? 
A. The “ bridging bell” system is in use for all long- 
distance work, It aliows a large number of telephones 
to be used upon the same fine. 3. Explain wiring of 
bridge system ? A. Both the call bell and the telephone 
are put across the line. You will find diagrams of the 
connections in books upon the telephone. We can fur- 
nish you Hopkins’ * Telephone Lines * for $1.50 by mail, 
and Miller's ** American Telephone Practice” for $2 by 
mail, The call-bel) is wound to a high resistance, say 
1,000 ohms and therefore cannot short-circuit the other 
portions of the line. 4. When speaking of the number 
of ohms resistance of a telephone what is meant, ringer, 
generator, or induction coil? A. If the resistance of a 
telephone is given, it should be that of the telephone, or 
That is the telephone. The other parts of th: 
apparstus have their special names. 5. Does the wird- 
ing of more wire on the generator increase its power? if 
| it dees, how much wire must I put on to ring through 
4. You may wind more 


| receiver. 


100 more ohms of resistance? 
wire on the armature of the magneto-call, and make it 
ring through a greater resistance. Of course we cannot 
tell you how much to add to make the bell ring thre ugh 
100 ohms more resistance, since we know nothing about 
what is already there, either on the Ime or the magneto. 
You would better find ont by experiment, if you cannot 
measure for yourself. 

(7774) E. K. A. asks: Is the rate of ro- 
tation of the wheel of a Creokes radiometer proportional 
to the amount of radiant energy impinging upon the sur- 
Barker's “ Physics “ or Ganot'’s 


A. Yee: see 
“ Physics,” 


faces ? 





oe ns 


ars 
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Edison, and other pr mipent men of 
the country. We teach also Mechanical 





























words per line. 
AND BACH BEARING THAT DATE. | andis a in agate type. Engravings may bead adver- | es oe instrument, O. Kelly 638.346 Machine Bente Mec hanical Drawing. 
tisements at the same rate per agate line, by measure-| Engraving machine. grounding attachment for Machine spt . elegrapby,. 
|See note at end of list about copies of these patents.) | ment, as the letter press Advertisements must be pantograph, J. & J. Hope, Jr 638.927 a ys le Ra ilways, Elec- 
me, NS received at Publication Office as early as Thursday | excavating apparatus, J. & W. Titus 659,004 tre- whee *. Electric Mining. 
| morning to appear ip the following week's issue. Exhibiting coins, etc., device for, L. C. Whittle ete. by mail, Write for Catalogue. 
Acetylene generating apparatus, A. F. Chase 68,54 : - = sey.. 638,785 ies State pubtect, you wish fo study 
Acid. ethyl ether of salicylo-carbonic, F. Hof ; Expansion drill, A. R. Heald... .. “ou 036 , The Electrica Kysineer. susetsate 
mann 9.174 WORKERS Explosion motor, FE. Fessard 680,160 3 ie " eo - 
Air accumulator, H. H. Hougiand............... 630,047 00D i) ETAL Eyeletting machine, power, R. B. Smith 638,004 tmoider Ge CLE —— SITET bo spondence 
Alarm. See Electric alarm. alee without steam power can save Fabric. See Printed fabric Com dSEed ay Migsore C0 Filen ons Matt instruction, 
Animal trap, F. W. Flakker.. 639, 163 | time and money by using our Faucet, venting, A. M. Shauck.. 639,105 | “V5 be of qn¥ET Dalat Wisse whe cage an Dept. A, 
Animal trap, C. C. King. 68, S47 Feed cutter, O. BE. Bray O39.015 | gerne educatrar 120-122 Liberty St. 
Atomizer, A. C. Eggers.... . G04 Foot H Power achine Feed water heater, boiler, C. Adams. 689,128 oe pO RET wee — 
Autocar driving mechanism, G. E. Sieg. 658.516 Fence machine, W. H. Jones.. “ O Cle ome New York. 
Autographic register, F. J. Becker 9. SEND FOR CATALOGUES— Fertilizer distributer and planter, M. M. Abrams ti - 
Automatic recorder, F. W. Martin tty, == 4 endsn ing M i Fertilizers, apparatus for making, KR. K. Giffen... G38.919) + 
Axie box, KE. A. Perkins ae . 638,752 | A—Wood-working Machinery. Filamentous substances, machine for cleaning 
Axle, vehicle, H. L. Maddox i 8 B—Lathes, etc. raw, More! 6A8,849 | 
Bailing apparatus, D. B. Whitehill (8 MS ALLS File, card Lt. W.. Searritt a8 42 
Bait, artificial, Peterson & Olson SENECA F MFG. COMPARY, | File, letter or bill, F. Korsmeier 8.726 Uncte Na 1. 4 
Barrel, J. B. Alliger 695 Water St., Seneca Falls, N.Y. Filter press, G. Ackermann.. 8. 
Barrel, ventilated, J. 8. Wright, Jr.. | Filter, water, F. ppegemmerine a 40 
Basin inlet, catch, J. Banwell . Filter, water, BE. E. Murphy 68,742 
Basin support, W. H. Lioyd ENGINES F Finger manipulator, M. Lyons.. ao vaminatts the 
Firearm, Passage.. 





Basket making machine, W. C. Schaefer 
Addison & Wright. 
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Fire escape, 
























Bate, J. T. Wood EBA AD prt ow 
Battery plates, device for Ee sbap- p . Fire Cupnawaning purposes, hand grenade for, : 

ing, delivering, and stacking . Macrae... A. Webster.. 638.78 
Bearing, G. Durnerin ‘ Fire extinguishing system, KB. Crocheron aol} = -— 
Bearing for lifting rods, split bush, Garceton & OVERALLS OFF You can rise to a high Fire log, fluid burner, G. W. White 69.122 
ne Thredtae oo Gite position if you will. All Ase hook rocaptane. G. EB. Haak 4 : ore Be 

earing, rolle atha ishing reel, C. H. Wisner bie , 
Bed, hospital, Piper '& Fox it requires is ambition and willingness on your part Fishing rod. H. W. Martin aR. TB polmt me nts last 
Bicycle, T. G elly coves to study “ between times.” Our booklet, What Stu- Flash lamp, Swaab & De Lamprecht 638,820 . 
enn Copene re dents Say, shows what is being done for thousands A sony) Soe pan. OW Con pbsil payne 
Bicycle harness, J Be Mics scewcctevesecemnses of people through our course of Fluid discharging apparatus, W T Messinger is,074 
Bicycle lock, P. Felling... ......-.----0+-seeeeee ae Fluid pressure engine, A. W. Ofeldt ¥ 
EDUCATION BY MAIL Freezer, J. A. B. Anderson....... 


Bicycle, railway, W. B. Turner. 
Bicycle sail attachment, R. Sorensen 
Blasting operations, combined knife, clenc h, and 
punch for use in, D. Whitburn - 
Blinds, sunshades, etc., rolier for window, W. 
Kincaid 


Fruit conveyer, J. Cariton. 

Fruit gatherer, M. J. Cross 

Funnel, C. A. Lioyd.. 

Furnace, J. B. Archer 

Furnace, M. C. Hawley (reissue).... 

Furnaces, apparatus for charging materials’ into 


National Correspondence Institute, | 
28-66 Second National Bank Bullding 
Washington, BD. OC, 


in Electrical, Mechanical, Steam, 
Mining and Civil Engineering ; Metal- 
lurgy, «Art, Architecture, Practical 
Newspaper Work, English Branches, 
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Block. See Tackle block @ 7 “ 
Body brace, M. Lyons. .........--.0+ seeeeseeeerenene ane es oe yar ay — and \\ open hearth steel melting, J. Powell et al 639,000 
Boiler. See Steam popes. Mechanica rawing “ow price; \ Furniture pad, N. Stock. 638 997 A PPA R ATU S 
Book support, G. W. jd easy terms. Sent free to those who io) Gage plates, adjustable stop for, H. 8. Maidhof.. @&8.971 
Boring mac hine, W oodill & Hulse.. enroll now, a complete drawing outfit Game, W. Oliphant 6as.axg Acetylene number of the SCHENT! FIC AMERICAS SUP. 
Bottle, A Richardson . - - worth $11.10, or other premiums. Game table, H. W. Requarth.. a0] PLEMENT, describing, with full illustrations, the most 
Bottle, aoe refillable, L. MeCormick. Mention subjects you are inter Garment hanger, C. C. Copeland , fariagg recent, simple or home made and comr ‘ial apparatus 
Bottle stopper, W. A. Lorenz ; a . st. > . ti Gas apparatus, acetylene, J. W. Tallmadge... ea9.igs for generating acetylene on the large and small scale. 
Bottles, ete., holder for nursing, G. Regan.... oat 4 ested in when writing to Gas apparatus, acetylene, M. H. Vinkle.. 638.77 | The gas as made for and used by the microscopist and 
Rox, A. M. Jgubinson eT eeeees 689,054 The United Correspondence Schools, Gas burner, C. H. Resor 630,185 se 5 ae pb the magk lantern. rhe new French 
Brace. See Body brace. indow brace. 4 Fifth Avenue, New York, for C No. 38 Gas burner, incandescent, Mulch & Wiederhold.. 638,741 | @0le lamp making its own acetylene. Contained in 
Brace bit grip, J. R Gordon. on 1 - atalogue No. % Gas generator, acetylene, U. Clairefond 38. 797 a TENTIFIC AMERICAN SUPPLEMENT No. 1057. 
Brake connecting zoe. Cc. Huntoon.. — Gas generator, acetylene, Holden & Fielder — . rene od pre ons bs Fe amy For other numerous 
Brake lever, 8. A. Rosem: — Gas generator, acetylene, Stewart & King able articies On this subject we refer you to page 21 
Broiling pan, wire, T. F. Cooney iEVERSLIP Pe Gas generator, acetylene, 8. P. Watt. of our new 18v Suppleme nt Catalogue, sent free to any 
Brooder, folding, M. M. Johnson TRACE MARK. ressing Gas lighter, automatic, O. Windisch.. address. MUNN & Oo., 361 Broadway New York. 
grush, J. Schopp ees (38,762 ‘ rhter, electric, F. N. Pike 538.753 . 
ens 4 belt. & M. Heabbdard.. .....2...0s-cccccee ‘ ype It gives a smooth, pliable and adhesive Ses gy Ww +4 xedatens ae 
*kle ace. G 539,053 - ° -ter y < T ivlie 
Buckie . trace. G. Hanke. se nasa 638 sorface, and saves Belts. Power and | @49 meter, pre portional, T. B. Wylie OOOO OOS OO9O0 S660 
we aces: — e. ‘ 639.037 Wear of Machinery Bearir nes. Also wey Manon ae > 
ah sino |... 699.19 adapted to Canvas and Rubber Belts. | “" + st E ERY 
oy ~~ machine heade . eat oil —? Box of 12 Bars, $5.00, sent on Trial. or —Aay B. Mant V ° 
a . Od . seee 
burner. Incandescent ya Gearing, chain, Hewett.. ‘ eee EC IC 4 
Burner pressure device, G L oe " ‘ ee py Che White & Baaley o., Generator. See — generator. Steam genera- ME HAN 7 
Button blank ¢ ‘utting mac Ay y. A. Pendry . ss tor ° 
Button. cu Ww _ Rohrbe were soosece BEROES Worcester, Mass., U. $. A. Glassware mold, W. Butler a 639, B146 should have a copy of @ 
culating ac e, Ge > 3 oe 8 es x Golt tee, G Grant ace (28,020 
Can holder, fruit, J. Vander Stel. Grain scourer, F. A. McLellan.. 638,743 our new Catalogue of ; 
Deteter, HB. W. Oewass...-...ccccveccesceccesess $ » E C Grain separator and cleaner, A. W. Walker 0,117 . 
Car, coal, D Batter. Eacsceresnnces | HE U REKA Li Pp Grooves or beads on smal! metallic articles, ma ME LN the best of Fine Me e 
Car coupling, E. erude The wost useful article ever invented chine for forming annular, G. H. Evans. 638 887 ‘ . ¢ 
Car coupling, H. A. Weber veeeeens tor the purpose. Indispensable to Law- Gun mount, A. F. Warren. 638,85) TIARKETT chanical Tools, It is e 
Car door fastener, Pries & Meyer............ eee | yers, Editors, Students, Bankers, Insur- Guns, breech mechanism for rapid fire, A. F “ Free Ask for eo 
Car fender, J. J — kley ceseeeeees - 68, 9 ance Companies and business men gen- SRR CR Bea ST aaa 638,068 COMPANY ° “ e 
Car frame, F. BE. Camda. .............0seeeceeeeceeeeee yee erally. Sook marker and paper clip Halter grip, G. A. Stanton 688,905 Catal 16 
Car, street, E. R. Whitney 639.1% | Does not mutilate the paper. Can be Hand holes, machine for making oval, C. P. Hig PE ATHOL MAMI | ata ogue No. 6B. @ 
Cars, system for propelling “wie & & M. Dixon ¢ a8 sal used repeatedly. In boxes of 100 for 25c. gins... “ <n 638,701 ‘ o 
Carding machine stop motion, C. E. Smith 38.3 To be had of all booksellers, stationers Hanger. See Garment hanger. Shade and cur SO OO0S0S OOS 06S0O 
Carriage, baby, M. & B. H. May. and notion dealers, or by mail on receipt tain hanger ~ 
Carriage brake, G. Hansler et es eee ese of price. Sample card, by mail, free. Man- Harrow, J. H. Ludlow...........5.+++000: 639,070 
Carriage curtain patch fastener, W. H. ufactured by Consolidated Bafeyy Til. i, MEL sccscncehacgenenenee ne 138.769 THE CoBuRN PaTent TROLLEY Track 
WeRSSER ase: « seeceee sescescescens Pin Ce., x ‘21, Blo: Bloomfield, N I | Harrow, propeller disk, J. O. Naistrom.... 638,981 
a gy Hy mac hine, W. L. Morris.......... Hat brim curling apparatus, C. Stensland.. 688,817 HOUSE DOOR - trois 
= p 0 ih » “ 3 e 
‘ ‘ash register, O. W. "Hunseker.. ovececesess ARMSTRONG’ 'S No. No. 0 THREADING MACHINE oo bad 1g tS y Senses 50.089 
Caster, C. C. Ald@M..........60.0ceceeeerneeseneneeees Can be attached to bench or post. | Hats, tool for making ventilating holes in, C. W. 
Caster roller, N. Stock... 0.0... esc ee eeeeeees a) Designed for threading the Taylor.. 638,773 > 
Casting rolls, mold for, @. BE. Thackray.. - Bi smaller sizes of pipe, iron or | Hay or stock rack, J. A. Sears 630, 102 
Crue a maitiog eereee, W. D. Allen.. » 639,130 | brass, also bolts. Has two speeds, | Hay rake, J. Macphail. 638,873 The first made with adjustable track. 
nair. See Easy chair. - x one tor pipe \% to 1 inch; the | Heater. See Feed water heater The track can be put » 3 minute 
Chair, H. W. Bolens . 9.012 | other for pipe 14 to 2 inches, | Heating apparatus, Hansen & Nelsen. 638, 708 rhe tras - on ” my ee - _ 
— =e waves —— 7 Stockall, | inclusive. Pine ses the regular | Heel and counter protector, shoe, D. H. Packard 58.379 t# Send for Rook } 
ec 2) ‘e machi 5 Omatic . e » th- . ree > > wast " 
Armstrong adjustable dies. Oth Herbage exterminator, H. F. Beckham (ita wl The Coburn Trolley Track Mfg. Co.. Holyoke, Mass. 


er attractive features. Send for | Hinge and check, combined door, J. Hughes.. 
























Chimney flue, J. F. Hill... ....-.cceeeeeeeeeeeenenes - 3 | varticulars. The Armstrong | Hinge, trunk, W. J. Perry. 
Chuck, H. ¢ masior. vanes UD | fg. Co., 139 Centre Street, | Hitching device, horse, A. W. Lundberg This beats Wind, Steam, or Horse Power 
=. WW et G. Hart.......00- 000+ seerees _ New York. Bridgeport, Conn. Hoisting bucket, grain, T. M. McIntosh We offer the WEBSTER ¢)¢.sctual horse power 
h » COOPOT. «00. -eerecerccncceenscarcveeees Wee ook. See Door hook. Slash or bill hook 
Churn, - Revs — 639,150 a ae Tw, G. H. ees . : GAS EWN G INE 
, hen, | Jaa k tes S : BA R N ES’ Horseshoe, elastic tread, K. W. Stamm les 10 per cent discount for cash. Fiui!t 
Chute, bin H. Hutchinson 051 | Horseshoe. rubber, G. W. Smith ongeable plan. Built of best materia 
Cigar bune h’ rolling machine header. C. A. Baker 639,199 | Hose coupling implement, J. Vander Stel ; of therefo - we om = Ly price 
Cigarette making device, A. K. Buckingham. 638.904 | Hydrocarbon oil burner, W. C. Salmon ~~ fe “leo Horizontal Engines, 410 30 h. 1 
Cigarette making device, K. L. Root oo eee GRBB87T Ice cream package. J. N. Burton ie - pte 
Cloek, electric, ‘ Butcher 689,919 lee creeper. L. P. Wentzell w pea — ee 
Clocks, device for adjusting the beat of pendu- . . “— surner, W. J. Smart 0 Vest 15th St... Chicage. 
lum, J. H. Newell. . ‘ GIB.745 | » c ~aete line, rangi from Light Fric- Index HL Hal! me oa Pt r om ; anch: 38D Dey Street, New Ton ty 
Clothes line window bracket, J. G. Von Hofe 630.045 ond ,- yy Back Geared Self- | Indicating and recording apparatus, electrome = Seuthern Acents: Boland & Gechwind Co., Lid, 
c offee pot. A. Angus. ’ fie 639,131 coc. & Send for New Catalogue. chanical, Verion & Ross = So. Peter and Lafayette Ste., New Orleans, La 
oin detectors for money controlled machines, ato See »vator indicato Speed indi 
ejector for, O. & A. Jaeger 638, 967 W.F.& JOHN BARNES co. — aS Se ee ’ , 
Coin operated machines, coin guard or control Ingot mold, compound, 8. A. Cosgrave 638,909 TAKE AN OLDS 





ling device for, R. F. Tochtermann 1999 ) Ruby Street, ROCKFORD. ILL Ingots, apparatus for making compound metal, Gas or Gasoline Engine, put it 
J. 























Collar ~~ mechanism, Gardner & Grant. — O. E. Trotz 639,005 on your work and if it does not 
Commode, J. F. Voss. pip } Ingots, making compound, 8. A. Cosgrave 638,961 ¢u)All our claims and 
Conduit, Kimball & MeKenazie.. waa DRILLING Ingots, manufacture of compound, 8. A. Cos satisfy you that 
Cooler 8 on Milk co. ae ee grave 6.98 there is no better en 
Cooler. See Milk cooler Inking apparatus, T. M. North 638,747, 638,748 gine on the market 
( ony = apparatas, F. H. Wolever Machines Inkstand, H. I. Snyder (8,770 send it back without 
Cord drying machinery, Schrader & Overman Kneadir hine. J. P. Schmitz 639.008 " 2 y ) 
’ ~ Over 70 sizes and styles, for drilling either deep or neading machine, . _ Oe Bes _ expense to you. Our 
a ross and abdominal belt, combined, E. Mer- shall non wollen Aon poh pom LA. or ee k. Mouneed Knob attachment, J. B. Sargent 635,040 electric & tube igni- 
oe a “ , . . ' . Knob attachment, H. G. Voight 639.005 ters are unsurpassed 
Cot W. &. Foster.. et Whee, = Bet —_ ee > ho — gay vag —— ig ae Lamp, acetylene gas generating, 8. P. Watt >. Our self pom ee 
Cotton gin saw cleaner. J. c. Mapes 3 Strong, simple and dadurad % any ; mechan can Lamp burner for incandescent manties, A engines are most 
Couch, convertible, J. Moran..... —— m easily. Send for catalog. wy brecht 638.686 convenient, Free illus. catal Orde Motor Werks, Hox 4 
Couch leg, F. J. Seng. WILLIAMS BROS., Ithaca, N. Y. Lamp. carbureting, W. J. Keefe 639.057 Detroit, Mich, (Office & Factory); aed Lansing, Mich. «/ 
. a th coupling. Pipe coupling. Shaft Lamp, electric arc, W. J. Cochran 3,705 aaiie 
coupling: bill coupling. he cute ¢ at I » electric are. Davy & Thomas Davies 638,856 c 
. = all Amp, electric ar a é Om A a > 
Coupling and antirattler, combination, J. N. Wil- A R EVO LU T 10 N. angles from | Lamp, electric arc, E. Woltmann. THE IMPROVED 
rs dle. L. F. , , "a vertical to horizontal. For general and amp, electric are. J. J. Wood re MARINE ENGINE 
> —<y “T sme See manufacturing purposes, the new same. incandescent, y A Vessonden 638,839. d gens Bhagat 
be s rv ” . ‘ amp, incandescent, A. Fessenden je are ie oldes yullders anc 
ulinary device for frying or roasting meats, R. Van Norman “ Duplex” Milling Machine Lamplighter, time, J. Frossard guarantee superiority. Two cy- 
Austin.. 48,900 | will be found ube best for the following Lamp pencil, incandescent, R. A. Fessenden linders In one casting. Ocenpies 
Cultivator, A. E. Green ... 689,171 | reasons: It greatly increases the range | (38,857, less space and weighs less for its 
Cultivator and weeder, combined. R. TH. Berk- of work; it insures greater accuracy when Lap robe. C. T. Kaffenberger power than any engine 
stresser 6m0,138 variety of cuts are required; it econo- Last. J. & A. T. Harper. made. Can be used wher- 
Cultivator, convertible and reversible, D. C. mises time in performing many kirds of | Last. M. Mitchell ever power is required. 
08s ‘ work; it economises in cutters and fixturse » Lat hing, machine for making expanded metal Hither stationary or ma- 
Cultivator, listed corn, J. M. Tague for holding work. Write for particulars to Duncan.... 630,15 rine. No fire, no heat, no 
: urtain bracket. window, D. A. Wilderson Waltham Watch Too! Co. Springfield. Mass Lathing to furring, wire clip for fastening metal, amoke,. No licensed engin- 
utter. See Food cutter: L. F. Sylvester 638,821 eer required. Send for cat 


Leather rolling machine, 8. J. Brissette 
Lighter, magazine, Goff & Joiner 
Linotype machine, F.C. Damm 


Grand Rapids, Mich., U.S.A 


SINTZ GAS ENGINE CO., 


Dental matrix retainer, C F C, Mehlig 
Devulcanizin g caoutchoue, India rubber, etc., A. 
EF. J. V. J. Thielgaar: a 





Pure Water Means Good Health ! 












Die holder, 8. A. North ' » Linotype machine ejector, H. F. Meistrell 639,0 
pasinfoctine waste receptacie, M. J, Whiteh adays. ‘Most divers. are useless fer pur-| Einetybe machine molds, mechanism for mov: TAIT » chani cal Movements 
~ or hook, detachable M 3 eeeepetenetenn yt ad 6 a Liquid’ dispensing device, coin operates, © Mei y 
dou ae 7 3 ° | > — ag 0 11 

r, screen, W. H. Rogers (35,812 them to the water. The safest | Tochtermann - 6,114 


Lock. See Bicycle lock. Soap lock Powers, Devices, and Appliances. 

















Door stop and lock bar socket, combined, N. Ash- 3.2 
prsrott. pees ta 638,090 | 2% and surest purifier is the iL ocomotive axle lubricator and wiper, J. 8. Pat 
raught equalizer. c. EK. Jac kaon .. 0,02 | Ss 

Drawing frame. Mills & Penney. . 698.975 | Berkefeld Filter | Loom, W. G. Eaton... et ah Re By GARDNER D. Hiscox, M E.. Author of “ Gas, Gas- 
Dredger, R. A. Perry. ay 638.883 | BS ita W. MeMichael. . t oline, and Oil Engines.” 
Dredger. for use in wells, R. M. Downie............ 639,155 | S= 4 yi h ~~ jnéernal wY-- 2 of | tv — ‘box controlling mechanism, Taft & Owen 638 ar 
‘rier. See Lumber drier. ae niuseria carth substance that | Loom, needle, C. & G. Brun ° - 639,018 to: Oo ch - oveme Sowers — 
Drill. See Expansion drill. Rock drill. Ss S retains every atom « f solid matter, even | Loom take-up mechanism, O. L. Owen a Biationary of Rienes Movements, § oo Ju 
Prilling machine, vertical, T. C. Beeley............ 68.4% | ~ = Bacteria, on its outer surface. House-| Loom temple, J. V. Cunniffet al... ........ vices, and Appliances, embracing an illustrated descrip- 
Driving mechanism, F. W. Wunderlic 8.7) & hold size yields 1 gallon of pure water in |) Loom temple. Held & Poehnert tion of the greatest variety of mechanical movements 
Dust collector, W. 8. Osborne. ios Bik US 4 ee. Easy to clean. Perfectly | Loom warp stop motion, J. H Northrop “e , ioe A non west lustrated 
Dye, black tetrazo, Herbabny & ‘Hartmann... ‘0.41 | satisfactory in every way | Lubricator. See Locomotive axle iubricator. and devices in any language. A new work on illustra e 
Dye, claret red tetrazo, J. Herbabny. 69.042 BERKEFELD FILTER CO., 2 Cedar Street, NEW YORK. | Lumber drier, C. C. Barbour 0° mechanics, mechanical movements, devices and appii- 
Dye, green blue tetrazo, Herbabny & Hartmann. ALO Magnetic actuator, D. Bacon ose ances, covering nearly the whole range of the practical 
Kaay chair or lounge, actastette, J. HB. May.... 699.076 Manhole for electric conduits, J. Banwell ’ a : 
Electric alarm or signal, H. : 639,124 Match safe, R. C. L. Stueve and inventive field, for the nse of Machinists, Mechan- 
Electric heaters, means AY ‘coutuaiinns. E. E. Metal sheets, apparatus for treating, G. Woolsey (8,82 j¢ re j “vs, Draughtsmen, Students, and 

Gold... , 69.170 e spend thousands ° eter, See Gas meter. oon, Save wenears: pee aye : ae 2 le “ ‘ 4 nd 
Electric light socket, Chapman & Gelatt FAR RRS on coal bills—but how mach Milk cooler, J. Macafee 6aa.¢g2 «all others interested In any way in the devising an¢ 
Rlociste motor, multipolar, C. A. Lindstrom... 638.872 te save the steam? Waat to know Mower and reaper cutting apparatus, H. L. » ep , operation of mechanical works of any kind 
‘lectriec switeh, J. M. Andersen..... ei 68, 687 More about Ask book- kins.. 638,715 -” 1 P. 649 rice @4 
Electric switch. z on Creveling...... GRR. 705 let “a” eat & Tn ota TRAP. Mowing machine. Hi. L. Hopkins 638.714 Large 8vo. 40 Pages. 1,649 Tlustrations. Price $3. 
Electric awiteh, V Ely . 60.195 Musical eyo tempo indicator and gover- tH” A full table of contents will be sent free wpon 
Electric switch Sayles & Reeve (reissue). 11.7 WILLIAM S. HAINES CO., nor for, J. H. Chase leation t 
Electrical tree, G. H. Wallis.. 638,895 South Fourth St., P Necktie fastener, E. J. Hartman Speen ve 
Electrodes and cups, supporting device for bat- ' Needle threader, H. M. Childers MUNN & CO., Publishers 
- tery. B. Macrae.. 638,874 Nipple, nursing, C. Catlett.............ssse00- ad ’ 

ectrodes, clamping tool for manufacturing bat- 
tery, BR. MACERE.....ccccereeeeeseens vescesesetnia RSID (Continued on page 414.) | 361 Broadway, New York, 
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Buy Telephones 
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THAT ARE GOOD--NOT “ CHEAP THINGS 
(he difference in coast etl We guarantee 
ur apparatiis « | guarantee sar netomers 
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ee and instruments are beth gaod. 
WESTERN TELEPHONE CONSTRUCTION CO 


250-254 South Clinton St.. Chicago 
Largest Manufacturer f Telephones 
exclusively in the if State 


and Drill 






Electrical Knowledge _- 


means steady 1 pay you want to poet 
up m any bra eh tthe arts ire mmend the most 
pra al books, if whe you write us u sem &) cents 
for our practical wiring tables They are absolutely 
~orrect for a eurrent, voltage or distance, and the 
rules so easy that the figuring can be done in your head 


*titor is hunting ap his book 


MFG. 


while your compe 


AMPERA 


The Forbes Patent Die 
Stocks for Hand Power 4 


Ten inch pipe ent off and threaded 
by one man with ense 


tm Ser 
CURTIS & CURTIS, 
6 Garden St 


WORKS 


Perfect sa t 


i for Catalogue 


. Bridgeport, Conn 


LIKE A CHARM. 


enced using our N 
Hand Pipe Threading and 


Cutting Mac bines. 

ratcbet power son legume 
from dust Checnen eet urad- 
uation to any «iz an be re- 
leased from threading while in 
motion, opened to permit pipe 


nstantly ciosed 
ree Catalogue t 


eing cut, and 

tr Send jor 
The Merrell Manufactar 
ing Ca., 501 Curtiae Stre et, Toledo, Onie. 






CO., Concord, N. H. 


No, 4 Hand Machine 
Rane MH, to 6 ine 


Cork Floors and Tiles. 


Elegant in appearance, absolutely noiseless, germ 
x me 

proot and waterproof, ard have unequaled wearing 
qualities We also manufacture 


CORK PULLEY COVERING, 


CORK PIPE COVERING, 


CORK — TION CLUTCH BLOCKS, 


ORK BULLETIN BOARDS, etc. 
i 


- Send for ¢ 
CORK FLOOR & TILE CO., 


wreular ~ 


17 Milk St 


THE MIDGET DYNAMO OR MOTOR 


Weight ®{ pounds. Will light 
our 6c. p. lamp. ring bells, ex 
plode powder rutput waits 
As a motor will develop 1-22 h. p 


Wound for voltages 4 or 6 as dé 
sired (ther vo tame sup to 1 
to order Le Ser L-cont stamp 
for Uilust rate vfalingte 


ELBRIDGE ELECTRICAL 
MANUFACTURING CUMPANY, 
Elbridge, N.Y..U.S A 


DUNLOP 
DETACHABLE 
TIRES 

are held on the 
rim by inflation. 
No cement. 


DEFIANCE. MACHINE WOR 


seventy ey Oio U S.A 


let af an 
dealer or « 


THE 





HUB; S POK EB; 


WHEEL, W-tatell ict 


_WAGON CARRIAGE 
NSTout*lele| ae 
MACHINERY 






- 


. Boston, Mass. 





Get our Book- 
uv 
rus 


AMERICAN 
DUNLOP 


TIRE CO., 


Belleville, N J. 
The Repair Outfit. Chicago, Hi. 


Nut lock, L. N. Burnham ieee 
Nut, vehicle axle, i. KR Hamer. 


Oil tank, H. C. Beman 

| (hiler, automatic, J. MeGiniey 

Oiler, vehicle axle, D. Myers 

| Ore separator and amaigamator 1. A. Palmer 


| Ores, electromagnetic 
| k 


Kreuser 
Organ, America S. Hioward 
Organs. means for controlling registration of se 


playing, F. W. Hedgeland 
Oven, bake, H. A. Shoregge 
Overshoe, W. 'T. Miller 


Pad See Furniture pad l'russ pad 











apparatus for separating 


it." 
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GROSS | 
630 ORY 


= Cooling, Healing, Refreshing 


Made from the Fresh Green Leaves of the Tasmanian Blue Gum Tree. 


08 


Gms 84 ; 


ose 


cu. HYOMEL ANTISEPTIC SKIN SOAP 























Painters, plasterers, et adjustable 
horse for, W. Porten 
Pat See Browing pan o ‘ ¢ 
Paper u ak it macht es, attachment for wetting No Other Soap Manufactured without a Base of Fats, Grease, Oil and Alkali. 
calender rolis G at he 
Pedal attachment, T. G. Avery Ait TR re" . . 
x unten a ‘ Waterman = re A delightful and surprising experience awaits any one who uses Hyomei Skin 
Penei! holder. W. P. Burris. i" iourie.” @mas | Soap. It is so entirely different from soaps made by the old methods, that if it 
Phonograph record box. W. M. Maya ceiaon., osc | were not for the beautiful, creamy lather, one would doubt that they were using 
© pint ™ sulDot ovle ee x . P on - : : a 
Photographic fim support. Dog! «iss | soap of any description. There is no soapy smell which always follows the use of 
ines, acoustic supporting base for, F. A. Bron a , : : . - : ; 
winneas Page re GONG | the ave rage toilet articles; no overpowering perfume such as is used in the higher 
Pr ne press, vertical, KE. F. Holings GS NS . P “- . 
Piereitr solid billets for producing hollow meta grades and which notifies each passerby that you have just taken a bath, or have 
biects. BE. F. Holinger 5, | * 4 ' ‘ e . — > 
P Kee Tobacco pipe i | Some skin disease which you are trying to cure with a medicinal soap. Hyomei 
iy upling. J. &. MeDonal i ; mie ? : nail 3 aod . EVs 
r cade caller, F W. Barthels iol’ | Skin Soap is Nature's own skin purifier. No artificial means or ingredients are 
wrencl t eliman aoe BRS : ° PS - 5 
eee eT Teeiined renee i i21/ used. No smarting of the eyes or tender skin results from its use. Instead, the 
Planter, corn. J. F. PApRIM. «oi fim skin is thoroughy cleansed and invigorated; all disease germs are destroyed ; 
, , a C med . P . . . . . . one ° 
le ay Tg EE awel| every pore is opened and all obstructions to perfect circulation removed. The skin 
ow. « y,. Vv i. Perrin (reissue 11,7 “ . : ° = 
date ler tog ho a «ix'ta7 | soon becomes soft, smooth and free from blemish. In fact, skin diseases of any 
Plunger st eC iiam, L. A. Howe 639.175 , : . . . - ° ‘ 
Portable elevator, HH. Cart : #604! kind cannot exist where the New Soap is used daily. Send for a free sample 
i’ see Coffee pr > ° in . ° 2 
Preserve jar, A, Heinemann 699.088 | cake of Hyomei Soap and no other will ever again be found among your toilet 
Press se Filter press *jercing press Seal _ 7 . . 
press rt i w | Tequisites Sold by all druggists. 
Printed fabric and printing same Y. Stimpson G&S) . 
lp ' gv attachment for roll holders, G. H. Schu- 
as t / ; THE R. T. BOOTH COMPANY, No. 2 Third Street, Ithaca, N. Y. 
m. arehee atimpe 
rir zg machine, web. P. M. Gelat . en 
preeees eoberes See Sida DON’T SEW ON BUTTONS 1) coms avout 12 conts « year to 
Ir ‘ spparatas for manufacturing hollow, o- Bache lor’s Buttons. mode m maintain The Matchless 
ec. ¥. ue 58, witn Improve ash- t H H ; 
Propeller shafts, cover or liner for screw, J. Ly burne Patent Fasteners Electric Cigar Lighter 
n OTT | slip on ina jiffy Press a lit- . 
Propeller, ship's, J. A. Belk 60,134 tle lever- they bold like grim Invaluable for hotels, private 
Propelling and braking mechanism, G. Beekman CRG | death, but don't injure the dwellings, factories, ete., ete. If 
Pump, G. H. Lat fAY.OND | fabric. Instantly released not on sale by your dealer write 
i ». T. J. Sparks : AS NOD when desired. By mail, We us for catalogue and price list. 
Pump and receiver, automatic, E. N. Coryell 6B.) each. Lins. catalogue show- | STANLEY & PATTERSON, 
Pump, double acting suomerged, W. D. Hooker 63s ry ing collar buttons and other | one . 
Pump, rotar 4. G. Snyder HS 3 useful novelties made with Gen'l Elec. Equipment Supplies, 
Rabbeting schine for oval hand bulies, ©. P. | , . : nic ae —~—_ freegn ——— C 90-32 Frankfort St., New York. 
Higgins is, 712 merican Ring Co., Box P aterbury. Conn. 4 
Racing trolley track. C. W. Hutchinson HAS. 
Rack. See Hay or stock rack 
Haig saree wotane......geae) WE EXGEL AND UNDERSELL ALL ! ni 
os s chate. # Jue apie? 2) ORD Flectric Carriage Lights, ng 
Rail jomnt FN. Plomondon 630,13 t ? p Telephones, complete, 
| heat naltiee amendem eit nikiamend Pring elegrap utfits, 
pee anes. See ee itice. wine S Medical Batteries, ® 
rastied antec device. fon, Hit come]  Bacrery Pathe Lames, or the Ri an 
Railway head “Mi a & Penney (8.976, .97T7 Electric Railway La) e 
Railway tie. W. C. Gregs ” te 922 weer neapese Py hts, 
| Rail s. electric Nock signs syster for. L. ¢ niature Electric Lamps, ‘ ‘ . 3 
2, - = yd 2 38,782 Agents Wanted. Send for New Catalogue, just out. Well — ee eek firm MCapable 
Me eee worma, APPAFAUS FOF 4 a | OHIO ELECTRIC WORKS, Cleveland, Ohio lent opening for just the right man. pa 
RK nisit ‘aauumna M d cleanir “ machine, C. 8. Cox 0, 152 Headquarters for Wiectste Hovelsien, — —— re oe pam -  ~ “ a 
Rake. See Hay rake identi ine not necessary. pplicants shou 
Ram for tools, sliding, M. D. Converse GIR, 704 | %s have liberal education, though it need not neces- 
Ram. pneumatic, A. L. Humphrey 638,928 Where S That Tool? ave libera ucation, 4 
tecorde see omatic recorde | + 
ne 2 4 bP . seis " i. _—— 659,153 No need to ask if your tools are all | sarily have been obtained entirely at schoo the 
Recl. See Fliehing resi. laid out in order on one of our famous faculty of acquiring and imparting knowledge, 
Kefuse receptacie, hegienie, Brooks & Weaver... 20°! PORTABLE TOOL RACKS. with the ability to influence others, and should 
ter They are on castors, have two to ten possess large faith and earnestness. Please state 
live g machine. . Sheparc 8.815 | trays, and can be easily pushed where 
i a Sonaias ome, 2 H ae 4 wanaed. “They not only oid tools, but previous associations, character of expe- 
Rock drill, Ullathorne & Vacher 138 SOF — ~ or os work —-. T hey have perience and references. Address 
Rock drill attachment, P. H. Reardo 658.938 | ample space and are indispensable tu 
Roller ay Caster robber ——— the up-to-date machine shop. [#" Booklet Free. _. Gepetuaiy, P. Oo. Box 1592, “Philadelphia. 
f Hing mill 6 eo Palmer & Sheridan ons New Britain Machine Co., New Britain, Conn., U.S. A. ~~ 
tary engine * Couture S910 
Rotary engine, J. Deckelman 68014 AIR BRUSH We are making gy 
Roving machine, spindle shafts, yielding bearing PRINT lies color by jet of air. enab- 
f W. Vv. Threlfall 650,000 ing the artist to do better 


YOUR 
OWN 


work and save time for the 
architect and the draftsman. 
Circulars free. Address, 


001 





nein | ARN CARDS, ete. AIR BRUSH MFG. CO., 
esi. I $5 PRESS Circular, 2 ae ART WORK. Rockford. li, US. A. 


Roving machines, covering plate for rails, bol 
sters, or steps in, W. V. Threifall 

Rubber articles, method of and machine for pro 
ducing hollow. T. W. Morris 

Sack holder, J. Wester 

Safe bolt mechanism, W. (1. Taylor 

Sash fastener, A. Forin 

“ash holder, J. L. Kimball 

Sash holder and fastener. J. Pennie 

Sash pull, window, R. F. Corneil 

Sash, window. G. T. Soper 

scourer. See Grain scourer 

Screw threads, swaging. §. Frank 

“ea beaches from washing away. device for pre 


>. 639,179 


venting, F. C. Martin 
“eal preas, J. F. Gent 
Separator See Grain separator Ore separator 


»p taker, W. A. Neely 


Sewing machine | 


Sewing machine ruffler and gatherer, H. M. Love 


joy 


. 8.970 






619.08 





maker or save r Send stamp for catalogue, presses, ty pe, 








ps 1b paper, ete. THE PRESS CO., Meriden. Conn, 

0-108 The Ideal Hunting Shoe 
638.982 MORAN FLEXIBLE JOINT The concentvated mrs 3 my ufty 
es en inches 


tees of shoemaking skill 
igh, Bellows tongue, uppers gra 
color, soft as a glove, tough as stee 


for Steam, Air or Liquids. 
| Made in all sizes to stand any desired 





(RSE pressure. Send for reduced price list 
i m int C Inc’d cannot harden. The best storm- proo: 
639,181 a ind tereet Loreen = Ky. shoe ever placed on eae for Klondike, 


miners, surveyors, aeem, and any 
one requiring perfect ‘oot proteersem. 
Thousand of pairs sold ro = pa- 


The Paint of the Future! 








Sewing mac eshuttie. P. H. He et al SLO 
Shade a curtain banger, window. 13 gE 610-113 trons. | Jilus. iT ke & 
“haft coupling or clamp K. Ball 60,138 wl 
<harpenet, knife or shears. Hi. A: Painer.....". ema | TOCH BROTHERS gocsoamdb tases Pa. 
Shaving lather, F. G. Fowler 3M med 
Sheet metal plate making dies for, L. L. Sagen- | H ; i 
1 ate enccomenlmmntete hte 4) R.1.W. Damp Resisting Paint cates 
Shige’ bottoms, apparatus for cleaning, B.S Than Manx Roper's New Engineer's Nandy-Book 
les 
sirt neck banc @ elena 28 TR, to KE ws. paint is the only protection against 
sl ° tbe a. A ae eaten py Bs. | Rust. Dam mpnese and Decay. Can be for STEAM ENGINEERS and ELECTRICIANS. 
plastered on and will hol Price $1. per| ‘Thoroughly revised, rewritten and much enlarged by 


DH 
transfe 
ings, unbaring, J 
H. V. Heckmar 


Bragunier 







A. Malaise 


evice fc 








rring fur, feathers, hair, etc., to 


r gaging and marking ladies’, I. EF. 


Malarkey 

Slash ort hook, G. Lovell 

Smoke consumer for furnaces, etc., J. A. Craw 
ford 
ap and making same, J. Libonati 

Soap lock, D. R. MeKim 


Solder for aluminum, etc., C. B. Thwing 
Spectacies, frame for measuring, A. J. Lauch 
Speed changing mechanism, W. D. Hoffman 
Speed indicator, B. Bonniksen 

Spindle lubricating device, BE. R. Sattler 


Spring mutor, J. B. Powell 

Sprocke t wheel. J & W. Titus 

Square, EK. L. Winnett an 

Stacker, pneumatic, W. N. Springer 

Stacker, pneumatic straw, W. H. Newby 

Stair lift. J. M. Dodge 

Starch, manufacture of, T. Gaunt 

Steam boiler, @. Ingraham 

Steam generator, sectional, W. D. Hoxie 

Steam generators, forced draught system for, W 
D. Hoxie 

Stopper. See Bottle stopper 


Stove, F. D. Grates 

Stove, BE. H. Huenefeld 

» attachment, cooking, H. J. Halm 
Stove or furnace, McKenzie & Hough 


Stove or oven door lifter, M. Weixier 
Stovepipe collar, H. BE. White 
Strainer, bucket, A. Wolf 

“treet aweeper, 0. P. Cadmus 
Suspenders, F. B. Sweet 

Switch. See Mlectric switch 

| Switeh and signal lock, F. C. Doran 


Switch and signal mechanism, 
iam for, H. B. Potter 


| Switch for electric traction system, O. Zoedicke.. 69,177 


Table See Game table 

rackle block. A. B. Tarbox 

Tackle biock,. W. C. Wheeler 

Tank. See (i! tank 

rank cover m anipulating device, W. A 

Target, BK. F. G. Pe 

rarget, J Pillorget 

Tawing skins, G. W 

Telephone exchanges 
Sellaman-Lai 

Thill coupling, R. Hollar 

Thill coupling, W. H. Nichols 

ieket holder, M. H. Jones ; 

©”. Mussinan 


Adler 
system of automatic, 


ricket or tag. pin 
Tie. See Raliway tie 
Tile, J. K. Donaldson 


(Continued on page 415) 


locking mechan 


Bradley 


ans | —_——_——_—— 


0 082 to om. On4 
. 638.802 


- 630,014 | i! 198 at and 1150, Price 10 cents each, by mail, from 


absolutely. 


0.121 gallon in barrels, and $1.50 in | gallon cans. EDWIN K. KELLER, MLE., and CLAYTON W. PIKE, B.S., 
60.075 467, 469, 471 West Broadway, New York. | gx-President of the Electrical Section of the Franklin 
680,173 Institute. Embracing all the recent improvements in 

’ EVERY BOY HIS OWN TOY MAKER. the Steam Engine and giving full instructions for the 
638,875 Telis how to make all kinds Toys, CARE and MANAGEMENT of an ELECTRICAL PLANT. 


639.069 | Steam Engines, Photo Cameras, 
Windmills, Microscopes, Electric 


Telegraphs, Telephones. Magic Lan 


Nearly 900 pages, °25 illustrations, over 700 main sub- 
jects, 222 tables, and 645 questions most likely to be 
es = under examination before being licensed as 


688.800 


terns, Holian Harps, aoe wo a 

rowboat to a schooner; also tes, ~ “J 

Balloons, pee wg “ Wagons, Toy Pull Neat ber. * gilt eS ah ae svke syle $3.50. 
House: ow and Arrow, Pop Guns, 4 

slings, Stilts. Fish’ng lackle, Rabbit sas esti c Sean 1022 Market 8t.,  itidetphta, Pa Pa. 


Why. So Many Die. 








and Bird Traps, and many others. 
| All is made so plain that a boy can 
easily make them. 2) handsome illus. 
by mail, We., 3 for Be. C. DEPT 


- ELECTRIC BANQUET LAMP 
with beautiful silk shade is the lat- 
est novelty for the home. Car be 
carried around the house. No acids 


This g: eat book 
UY, Pub., Syracuse, N. Y 





It would be appalling to know 
in round numbers how many 
milhons of young chicks die 
from different causes known 





to spill. Power comes from_bry to so few ol the hundreds of 
=n 908 Batteries. A Christmas Pre- 
638,717 sent that would be appreciated. thousands of poultry raisers. 


Price $3.50, silk shade, 5S) cts. extra. 
We make other styles. 


TO ASSURE SUCCESS 


(39.029 | 
= + a how to prevent the big losses 80 common in 





HAR M44 | tr? Send for Catal and Price- 

= a2 | list of General Electric Supplies. raising it is only necessary to own @ copy of 
ric] i 4,,20ses & sgx-co., | ” Practical Poultry Cuiture 
ahr | wee 5 “| which will start you right and keep you right. Telle ev- 
ayo Pu -AT ‘ 2 hing t e bh k d aids t expe- 
suieo| ACETYLENE GAS AND CARBIDE OF Flenced ina hundred ways. It consists of 150 pages of 
» S88") Caleium.—All about the new illuminant, its qualities, «to-date poultry lore from the pens of practi- 


> and poet me hands. Endorsed by al! leading pou!l- 


chemistry, pressure of liquefaction, its probable future, 
try authorities and editors of ape publications. Don't 


experiments performed with it. A most valuable series 
of articles, giving in complete form the particulars of; be satisfied until you get it. will both make and save 
this subject. Details of furnaces for making the carbide, ‘ou money. Price 35 gents by mai! retpaid, or SO cente 
gas generators, gasometers, burners, a. ae » } ch @ a year’s subscription to the 

rz) igi Thos T8id 10it tals: joie: swee| AGRICULTURAL EPITOMIST 
688, 784 : pF +3, i S) 1057. 1064. 1071; 1072. 1082, ® monthly publication of sterling value and indispensable 
OS 4. 1085, 1086, 1104. 1124. Lisz.| to the Up-to-date — -~Ay Ay 


Poultry Raiser. Regula 
Address EPITOMIST PUB. CO.. Indianapolis, Ind. 


PIERCE VAPOR LAUNCHES 


Stock Sizes 14 to 22 foot. 
Safe, Reliable and fully guaranteed. 
PIERCE ENGINE CO., 17 N. 17th Street, Racine, Wig, 


638 915 


GR. 7 





oa “8 | this office, and all newsdealers. 





0.56 





Prices $160 and up. Send for Catalogue, 





le 

















_DEcRMBER 23, ri Scientific American, 
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int is, Cope & Myers.. ihe “ero 
Tire, elastic, R. Freysinger. . “ha "165 HIGH GRADE 
Tire for autocars, elastic, A. Ducasble 630,156 | & e e . 
‘rire for bicycles, pneumatic, Schroeder & Carr 5 C 
rye erecesens : ; 439,100 | 3 u in an 0 is in ee S = 
Tire, pneumatic, A. B. Shaw 639.104] 5 7 
Tire, vehicle, C. T. Adams .. anna | “4 
Tires, repair patch for pueumatic, ©. F. Lancaster 6d | B for manutacturers of Hardware, Bicycles, Brass, Stoves, =| 
poate. t yy tee 635,046 | 8 Silverware, Jewelers and Plating Trades and others, a 
> > he » @ Ss. Spe B . 
T le, slidir A. ogle 
A Complete Blectrical Library, | torpie, shang | A. Repiogic 7 DIVINE BROS. CO., 92 Oneida St., Utica, N.Y. 
By Pror. T. O'CONOR SLOANE Tool, combination, E. R. Jones. 3887 ————_— 
Tool, combination, G. W. Prinzing 638.759 
An inexpensive library rool, combination, Watson & Cavitt howe ; | Draughtsmen wanted on Mill Machinery and Machine 
of the best books on Tower, telescopic, H. A. Van der Cruyssen 629.189 ools. Apply Bethlehem Steel Co., South Bethlehem, Pa 
| Electricity. Put up in a Toy, mechanical, >. Anson 638.798 
neat folding. box, as Toy pistol, Hadley & Evans cer WANTED 830% Nailer to drive at leant eight 
shown in eut. For the lrace fastener, Benshoff & Gairing G30, 1 No. 14 large head wire nails, 54 in 
| « udent, the amateur, the Track crossing protector, M. Db. Meyer . GS.8T6 or longer. Address Palmetto Fibre Co., Frederick, Md 
w orksbop. the electrical Transom lifter. G. Bickelhaupt ay, 139 
igineer, schools and Trap for catching rats, etc., H. Benseier . BIA t” Send fer © peenler O. ad 
co 1 eves. Comprising five Tree protector, expansive, W. H. Coon ari e F 
books, as follows: | one ey G. W. Bolser W. L. Morris 62.081 With nts ik bas ft. $° s. A. 
. . ‘. . Ais i a ‘ 
Am tic of Biectri a rruck bolster. F. H. Rapley 639,184 
ey 2° © Truck side frame, car, W. P. Bettendorf 688.4002 p fe) ®) 
Electric Toy Making, 140 Truss pad, galvanic, 8. 8. Carpenter 60.147 itt @ JEL SY UNION MODEL WORKS 
pages, _ so =e Tube blanks, manufacturing, E. FE. Quimbley 68.800 LARK CHICAGO 
How to Become a Suc- lube blanks, piercing machine for making, EF. K u 
“es jlectrician, 1s! uimby.. . 638,810 W kK ACHINES, Cortiss Engines, Brewers’ 
= Elec ee $1.00 Tarn table, J. W. Knopp tN. 724 or and Bottlers’ Machinery, THE VIL TER 
eed ef ESE 1 Die Turning tool, W. A. Pendry 638.880 MFG. CO,, 538 Clinton Street, Milwaukee, Wis 
Seqndesd _ $3.00 4 | y mbrella, A. B. Cameron 638,700 
‘o ze ~ in os Jnicyele driving mechanism, H. Ganswindt 638.8 Mecha nical Engineer. To take charge of machine 
Electricity Simplified, a | Five volume *, 1,300 pages, Gebelsborine apparatus, Braisher & Foulk 639142 a > | shop for building all kinds of machines Must be 
pages, . $1.00 and wver 460 Ulustrations. Valve, automatic tank, J. I. Morrison 638.740 | Box, NY State past experience. Address, §. M.G. 
4 valuable and undis spensable addition to every library. verve Goer, side, J. Damios nénibn hiwards ‘6 650,028 emin on | Sox 7a, N.Y. 
Our Great Special Offer.—We will send prepaid Phelps.. ; a rangle?” 
the above five volumes, h andsomely bound in blue cloth, | y wicke body ince. W. “ha ’ 
with silver lettering, and inciosed in a neat folding bex, | voneie: pw As ~ 2  onaliea ti M. Hanter ° C AMOUR & LITTLEDALE MACHINE C0. 
as shown in the illustration, at the Special educed Vehicles, switch for electrically propelled, P T ewriter 130 WORTH ST... NEW YORK; 
Price ‘of $5.00 for the complete set. The “Teaular | White ’ } Machinery, Tools, Patterns, Models. 
price of the five volumes is ¢ OO. | Vise, §. Coran | 
Wagon brake, lL. 8. Wheeler > — .s eae 3 & EXPERIMENTAL WORK. 
Washing machine, J. H. Geers... WYCKOFF, SEAMANS & BENEDICT. | MODELS Inventions developed. Special Machinery. 
’ y Y Watch movement bridge, J. L. Kurtz 327 Broadway, New York. | E. Vv. Baillard, 106 Liberty St.. New York 
1 ul i: é Water closet flushing apparatus, T. F ripp oe CORIMS ne 
Water closet flushing apparatus, J. A. Woodbury 8 nel 
P Water closets, attachment for automatically r 
Liquefaction of Gases. | wats istii'"essuse"! ra. Experim G1 Wort 
@ | Water elevator, windlass, T. 8. Coleman ou, 4s 
| Waneven cesct., An — =e 01 | in any style, $3.50 to $20.00 per hun- | Clr. 6 advies Ses, Wen. Gandem & Sen sASSs Nese Gt, 
This book contains the full theory of the subject. It) worering cart and fire engine, automobile, ©. W ie | dred, packed in boxes suitable for holi- | 
givos the entire history of the Liquefaction of Gases Collyer 6O8, 504 day presents, call or write te NOVELTIES & PATENTED ARTICLES 
from the earliest time to the present, and contains an | |w a com position for rendering garments, chinery. caret by ema > ! ist hing Die a, ope tal Xi 
own Pra | chinery. BK. Konigsiow & Bro., 18 Seneca St.,Cleveiand,O, 
illustrated description of all the experiments that have | | Waterproof mo AT ag Le Syntype Rana ogee | BROCK & CO., Cigar Mfrs., 22 Park Place, New York, . ‘ ‘ 
excited the wonder of audiences all over the country. w 3 i. —— : ‘ 638,870 | | a ; 
= y* , ~atic » maine. eather repelling device for doors, J. ¢ arnald 639.026 A SWELL AFFAIR) | ‘ 
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To be had at this office and from ail newsdealers. 


os Astronomical 


AND 


Engineering 
instruments 


MANUFACTURED BY 
Ww. &. D. MOGEY, 
Bayoune City, N. J. 
63” Send for Catalogue. 


Ww" beg to announce that we have about completed 
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entered into the practical manufacture of 


Motor Vehicles of the 
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STEINWAY, LONG ISLAND. 


Sole owners of the Daimler and Panhard-Levassor 
System for the United States and Canada. 
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